NATURE 


397 





THURSDAY, NOVEMBER 18, rors. 





SCIENCE FOR ALL. 
HE little attention given to science in edu- 
cation and in the public mind has been the 
theme of many essays and addresses. In both 
cases science is usually regarded as suitable for 
study by a select few only, and not as an essential 
part of all modern life and thought. Latin and 
Greek, history, and the literature of other times 
receive almost as much consideration now as they 
did before scientific discovery changed the whole 
aspect and outlook of life; and the mass of the 
people, as well as most of their leaders, are in 
their training deprived of light which should illu- 
mine the minds of all. 

We do not for a moment suggest that the end 
of all education should be preparation for scientific 
careers; neither do we ask that men of letters, 
statesmen, and administrative officers of depart- 
ments of State should all be scientific experts. To 
make such claims would be unreasonable, though 
not more so than the accepted principle that fami- 
liarity with classical languages and literatures is a 
necessary qualification for such positions, and that 
the first place must be given to these subjects even 
if matters more closely related to modern condi- 
tions of existence in war or in peace have to be 
neglected. Our claim is that everyone—from ele- 
mentary-school pupil to college don—should be 
made acquainted with appropriate outlines of 
scientific work and thought. We want science to 
be a part of every general education, and we urge 
that the times demand this recognition of its influ- 
ence and potentialities. When this modernisation 
has been accomplished, facilities for scientific work 
will be increased a hundredfold, and the public will 
not be deceived by sensational announcements in 
the daily Press, or tolerate official indifference to 
the growth of natural knowledge. 

It may be doubted whether the methods now fol- 
lowed in the teaching. of scientific subjects in 
schools are as effective in creating or fostering 
interest in science as those formerly adopted. 
Twenty years ago or so, much more attention 
was given to the attractive side of science than 
is now the.case. Pupils were shown interesting 
experiments or were encouraged to read about 
remarkable facts and phenomena in Nature; and 
-if they took a practical course they were able. to 
“cover a fairly wide field. In physics, for ex- 
ample, a student could learn something about the 

-whole elementary range—mechanics, heat, sound, 
light, electricity, and magnetism; in chemistry 
NO. 2403, VOL. 96] 





he would see many striking changes ‘and effects, 
such as impress themselves upon the youthful 
mind; in natural science he would be told many 
wonderful facts about birds and ‘beasts and. other 
objects—animate and inanimate—in the world. of 
Nature. 

No comprehensive survey of this kind is possible 
under existing conditions of scienge teaching in 
schools. In physics few students get beyond a 
course of work in mechanics and: heat, and they 
leave school without receiving any instruction in 
other branches of the subject; their practical 
chemistry is frequently limited to. manipulations 
and a study of air and water; and work in 
Nature-study means mainly the observation of 
a few facts of plant physiology or of animal 
development and habits. 

Personal observation, intelligent inquiry, quan- 
titative test, are, of course, essential factors of 
scientific method, but we believe that :to insist 
upon all school science being controlled by them is 
a mistake. The limited amount of time that is 
given to science in schools renders true research 
methods impracticable; and pupils in - general 
can scarcely be expected themselves to possess 
the motive and the purpose that lead to scientific 
investigation. Every teacher knows that only 
rarely is a_ pupil capable of initiating an experi- 
ment or of arriving at a statement of law or prin- 
ciple from results. obtained by practical work. 
Little justification can be found, ‘therefore, for the 
concentrated attention given to a few subjects, 
with the view of imparting knowledge of experi- 
mental methods, when such’a course means that 
the wonders of the fields beyond are kept outside 
the range of vision. 

School science as at present taught, and as de- 
fined by examination syllabuses, seems to proceed 
on the assumption that every pupil is to become a 
skilful experimenter, or an original investigator, 
in the realms of Nature. Courses of laboratory 
work designed with this intention may not un- 
fairly be compared with the test-tubing of former 
times, which aimed at making every boy an ana- 
lytical chemist. The practical work now done is 
certainly more valuable as a means of scientific 
training than it used to. be, but it may be doubted 
whether by: such exercises science can ‘claim a 
prominent place in the ‘curticulum. Modern life 
requires that the elements of: scientific method and 
knowledge should form part of every educational 
course. School work should not be concerned in 
training experts in science, any more than special- 
ists in classics, but with imparting the rudiments 
of a liberal education to all:pupils, so:as to awaken 
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interest which will continue when schooldays are 
over. 

That is the standard—abiding interest—by 
which successful teaching may be judged; and 
we are disposed to think that the descriptive and 
qualitative school science of a generation or two 
ago was better adapted to promote such continued 
attention than is the quantitative work in the 
narrow fields mapped out for instruction to-day. 
In their anxiety to impress pupils with a sense of 
scientific accuracy and cautious conclusion, advo- 
cates of the methods now in vogue have forgotten 
that it is even more important to present a view 
of science which shall be human as well as pre- 
cise. To the general neglect of this aspect of 
scientific study, which appeals to all, must be 
ascribed the fact that science has lost much of its 
former popularity, and has become a task in which 
only a favoured few can hope to excel. 

It is a thousand pities that science should be 
considered to be merely a burden of material fact 
and precise principle which needs a special type 
of mind to bear it. We want much more of the 
spirit, and less of the valley of dry bones, if 
science is to be made of living interest, either 
during school life or afterwards. We want every- 
one to know something of the lives and work of 
such men as Galileo and Newton, Pasteur and 
Lister, Darwin and Mendel, and many other 
pioneers of science. The way to inspire wide in- 
terest in the achievements of men like these is 
not by the laboratory teaching of a few, but by 
suitable descriptive literature for all. In books 
intended for general reading, information should 
be made subordinate to inspiration, and broad out- 
lines of great discoveries or fruitful.ideas should 
be presented instead of tedious detail. It should 
be shown that self-sacrifice, persistence, courage, 
duty, accuracy, love of truth, and like attributes 
of greatness, may all be abundantly exemplified 
from the careers of men. of science. 

The achievements of science represent increase 
of knowledge, not alone for the man who makes 
it, not alone also for the nation or country to which 
he belongs, but for the whole human race. The 
conquests of science do not mean the aggran- 
disement of one country or people at the expense 
of another, ‘but gifts to all who will receive them. 
The only domain which it is desired to penetrate 
is that of ignorance; and the fight is against the 
physical and mental death which is its heritage. 
Ignorance made plague the terror of Europe in the 
Middle Ages; science has proved that the disease 
is due to a bacillus which is conveyed by fleas 
from rat to rat, and from rats suffering from the 
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disease to mankind. Ignorance ascribed malaria 
to a miasma or bad air arising from marshy 
places; science has shown it to be carried from 
one human being to another by a certain species of 
mosquito. Ignorance of the cause of yellow fever 
made the regions around the Caribbean Sea the 
White Man’s Grave, where the risk of death for 
the visitor was greater than in a battle; know- 
ledge that the disease is communicated from an 
infected to a healthy person by the bite of a parti- 
cular mosquito has been the means of converting 
the same places into tropical health resorts. One 
practical result of the discovery of the cause of 
yellow fever was that it made possible the con- 
struction of the Panama Canal. It was not a 
hostile army or political difficulties that obstructed 
the work commenced by de Lesseps, not moun- 
tain chain or desert waste, but an insect which 
raised a barrier of disease and death between en- 
deavour and accomplishment. 

We have in uplifting stories of this kind—and 
there are many others—plenty of themes for epics 
which, rightly used, will stimulate interest in 
science, in both old and young. When a place for 
such literature is found in every educational 
course, the number of people who will follow 
scientific work with sympathetic minds will be 
greatly increased. At present school science 
means mostly determinations of specific heats or 
chemical equivalents, and similar exercises, while 
the deeds and thoughts which give living interest 
to material studies are neglected altogether. We 
do not ask that science students only should be 
given much broader views of natural knowledge 
than can be acquired through laboratory manuals 
and class text-books, but that the historical and 
literary studies in all schools and colleges should 
include works in which great scientific achieve- 
ments and generalisations are expounded. We are 
confident that such subjects can be made attrac- 
tive to almost every mind, and that the want of 
general and intelligent interest in them is due 
largely to the neglect of descriptive scientific 
literature in all stages of instruction. 

It is unfortunately true that men of science 
themselves are often interested only in their own 
special field of work, and pay little attention to 
what is being done in other directions. These are 
the days of specialised study, and though the high 
powers used for the eyepieces enable new details 
to be discerned, the field of view is greatly re- 
stricted in extent, and the sense of true propor- 
tion is lost. Specialisation is essential for ad- 
vance, but when it also means indifference to ex- 


!- ternal movements and influences, it does not repre- 
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sent the highest type of intellectual activity. We 
cannot urge with any force the desirability of 
bringing the laity to appreciate the outstanding 
points of scientific work if speciaiists in particular 
sections of such work manifest no interest in the 
results of investigations by their colleagues in 
other departments, or will not trouble to make 
themselves understood outside their own esoteric 
circle. Papers read before scientific societies are 
now so highly specialised that only occasionally 
can they be followed with intelligent interest by 
the whole of the fellows present at a meeting, and 
usually not more than two or three people are 
capable of criticising them. As this is the case in 
circles where at any rate the general language of 
science is understood, it is not strange that people 
who have not had a scientific education should 
believe that scientific description must be beyond 
their comprehension. 

This belief is probably responsible for the fact 
that there is little demand for popular works on 
science and few large audiences for scientific lec- 
turers. We can say without fear of substantial 
contradiction that in such an inspiring subject, 
for example, as astronomy, attempts at popularisa- 
tion by books or lectures have less chance of 
success than they had fifty or a hundred years ago. 
We are well aware that there are a few individual 
exceptions to this generalisation, but the state- 
ment can be fully justified as a whole, not only 
as regards astronomy, but also by the experiences 
of most authors and lecturers in other branches of 
science. There has been a vast increase in 
periodical publications and general literature, but 
the increase in scientific literature has been in the 
direction of text-books and treatises rather than 
in popular works, to which little encouragement is 
given, either by men of science or the public. 

We should be sorry to suggest that scientific 
work is necessarily associated with poor literary 
style; indeed, we are sure that the literary com- 
positions of men of science compare very favour- 
ably with those of other workers who are not 
purely men of letters. It may be doubted, how- 
ever, whether sufficient encouragement is given 
to young scientific men to cultivate the power of 
clear expression, or whether sufficient appreciation 
is shown of efforts at making science intelligible 
to the people. An author like Mr. H. G. Wells, 
who creates wide interest in scientific work, is 
doing far better service to science than he would 
if he had concentrated his attention upon the 
minute biological structures of his early days as 
student and teacher. .It would be greatly to the 
advantage of science if there were many more 
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writers possessing like scientific knowledge with: 
brilliant imagination and convincing pen. 

Science can only secure its rightful position in a 
democratic State when its work and -worth are 


widely known and understood. The makers of 
new knowledge can be trusted to continue to add 
to the stores already accumulated, but they should’ 
remember also that popular interest means in- 
creased support for their work and greater use of 
the results. It is rarely that great capacity for 
original investigation is combined with the gift’ 
of attractive exposition, and more rare to find 
both qualities being used for the popularisation of 
science, as, for example, in Sir Ray Lankester’s 
series of masterly notes and essays, three volumes 
of which have now been published. We believe 
the influence of such literary work upon the 
public mind is much greater than is generally 
understood, and we should like to see many 
equally attractive efforts of a similar kind in other 
scientific fields than those with which Sir Ray 
Lankester is most intimately acquainted. 

The war has made people think of more serious 
things than those which had their attention a year 
or two ago, and there are signs that. a more 
satisfying literature will be required than the light 
pabulum which has hitherto served. What could 
be better adapted to provide for the coming need 
than the rich materials of science when attrac- 
tively displayed? It is the privilege of scientific 
workers to have garnered these stores; and it 
is equally their duty to see that the nation does 
not perish for want of the stimulating food which 
they can furnish. If science does not come into 
its kingdom in the immediate future, it should not 
be for want of endeavour to enlighten the mind 
of the public and create intellectual interest in its 
aims, but because the people are content to be 
ignorant of the truths learned in the innermost 
courts of the temple of Nature, and to be without 
the power which such knowledge can give them. 
ORIGIN OF THE INDIAN CASTE SYSTEM. 
The People of India. By Sir H. Risley. Second 

edition, edited by W. Crooke. Pp. xxxii+ 472+ 

xxxv plates. (Calcutta and Simla: Thacker, 

Spink and Co.; London: W. Thacker and Co., 

1915.) Price 21s. net. 

HIS memorial edition of the late Sir H. 
Risley’s standard work on Indian anthro- 
pology has fortunately been entrusted to the com- 
petent hands of Mr. W. Crooke.. As. no notes 
were left by the author for a new edition, the 
editor has reproduced the text generally as it 
stood in the first, which had quickly. run out of 
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print; but Mr. Crooke has introduced many im- 
provements. He has brought the statistics up to 
date, secured greater uniformity in spelling the 
vernacular names, added numerous footnotes, cor- 
recting statements and theories which have been 
proved to be erroneous or doubtful, and given an 
appreciative memoir of the author’s pioneer 
anthropological work in India. 

Important additions also have been made to the 
illustrations, which previously had been restricted 
to rather inferior reproductions of several of the 
beautiful photographs by Sir B. Simpson in 
Dalton’s “Descriptive Ethnology of Bengal”—a 
work also now difficult to procure. The inclusion 
of some excellent photographs for other parts of 
India makes the series now more representative. 

The main thesis of the book is the contentious 
one on the origin of the caste-system. There is no 
doubt that Risley exaggerated the antiquity of the 
present social grouping of the people in his belief 
that the supposed fixity of caste dated to a 
remotely early period, and had thus presumably 
preserved in India a remarkable purity in physical 
type. Mr. Crooke, however, shows that caste in 
its modern rigid form in India is relatively recent. 
The older custom, as seen in the Vedas and Epics, 
recognised the possibility of a member of the 
“warrior” class (Kshatriya) becoming. a Brah- 
man, or vice versd. A second wife could be taken 
from any lower class, and such laxities in practice 
still prevail in the more outlying districts of the 
Himalayas and the Panjab amongst groups of 
relatively pure Aryan stock. In many areas in 
India it is shown that the existing tribes and 
castes represent mixtures of various races which 
had amalgamated within a comparatively late his- 
toric period. 

On the disputed origin of the warlike castes of 
Upper India, the long-headed Rajputs, Jats, and 
others, Risley opposed the present fashionable 
theory which would bring these people from Cen- 
tral Asia. This he did on the old idea that the 
people of Central Asia were of a uniform brachy- 
cephalic type, which is now known to be certainly 
not the case. Mr. Crooke seems to approve the 
recent theory of Smith and others that the Gurjari 
and the other associated “Rajput” tribes of 
Upper India are largely, if not wholly, formed by 
the Hun invaders of the early centuries of the 
Christian era. Yet it is precisely in these and 
associated tribes that Risley finds his purest 
Aryan type! 

- Regarding the Marathas, the dominant tribe of 
Western India, . Risley’s. suggestion, based upon 
some. reputed, but not clearly established, brachy- 


cephalism in the Deccan, is that they originated | 
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in bodies of Scythians ‘driven down from the 
Western Panjab and intermarrying with the 
Dravidians. Mr. Crooke points out that there 
is no historical nor even traditional evidence of 
any Scythian migration into the Deccan; whereas 
the Marathas are closely connected with a mixed 
race of cultivators extending over a wide area, 
from the Deccan to the Ganges Valley, and known 
as Kumbi or Kurmi. These and other results of 
later research would no doubt have been con- 
sidered by the author himself had he lived. 

To many workers the most important part of the 
book will perhaps be the anthropometric tables, 
consisting of seriations of the several physical 
types. These and the maps of caste-distribution 
are of permanent value. The large collection of 
caste-proverbs will be found curious and interest- 
ing to students of folk-lore. 

The only mistake we have noticed in the refer- 
ences is that the article cited at page 2 from the 
“Journal, Royal Asiatic Society” should be for 
the year 1898, and not 1908. 

L. A. WapDELL. 


PHILOSOPHY OF SCIENCE. 


(1) Proceedings of the Aristotelian Society. New 
series, vol. xv., containing the papers read 
before the Society during the Thirty-sixth Ses- 
sion, 1914-1915. Pp. 441. (London: Williams 
and Norgate, 1915.) Price ros. 6d. net. 

(2) Selections from the Scottish Philosophy of 
Common Sense. Edited by G. A. Johnston. Pp. 
vii+267. (Chicago and London: The Open 
Court Co., 1915.) Price 3s. 6d. net. 

(1) F the twelve papefs and symposia col- 

O lected in the Proceedings of the Aris- 
totelian Society for the last session, four are direct 
criticisms of positions taken up by Mr. Bertrand 

Russell. In the inaugural address on “Science 

and Philosophy,” Dr. Bosanquet criticises the 

view, maintained in Mr. Russell’s recent Lowell 

Lectures, that philosophy, as the science which 

aims at stating all that can be known a priors 

about all possible worlds, should be ethically 
neutral, and that ‘it is just because philosophy in 
the past has been biased by the desire for agree- 
able conclusions that philosophy has not made the 
same progress as the physical sciences. Dr. 

Bosanquet holds that this view implies an ante- 

cedent limitation of philosophy, and involves the 

confusion that because the interest of philosophy 
is purely theoretical, therefore its subject-matter 
is itself theory and its objects. 

In a paper of extraordinary acuteness, Mr. 

C. D. Broad deals with Mr. Russell’s attempt in 
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the same lectures to work out a phenomenalist 
philosophy of science. All physical science starts 
with directly observable sense-data, and physical 
laws can only be verified by finding that predic- 
tions as to the nature of sense-data based on these 
laws are actually borne out by direct observation. 
Accordingly Russell argues that it is theoretically 
possible, on the principle of Ockham’s razor, to 
state all that is implied by the laws of physics in 
terms of sense-data alone. 

Mr. Broad urges (a) that Russell’s attempt at 
phenomenalism is not nearly so “economical” as 
he supposes. Whereas the ordinary view assumes 
imperceptible physical objects, the qualities and 
existence of which are inferred from sense-data, 
Russell gives us an immensely greater number of 
imperceptible sense-data, likewise inferred. from 
the sense-data of which we are immediately aware, 
which are of the same logical kind as physical 
objects on the ordinary view. The difference in 
simplicity is not, then, in Russell’s favour. 
(b) Russell’s theory is very far from expressing 
the laws of physics in terms of sense-data. E.g., 
take the statement that iron expands when heated. 
It is not enough to say that if a certain group of 
grey visual sense-data is accompanied by a certain 
group of hot tactual sense-data, then as the latter 
get hotter the former get larger. Usually the 
increase in length can only be detected by a micro- 
meter gauge. But the micrometer must in turn 
be analysed into visual and tactual sense-data, and 
further the facts which on the ordinary physical 
theory we call the proper use of the micrometer 
must aiso be resolved into muscular and other 
Sense-data. Exact statement of a physical law in 
purely phenomenal terms is, therefore, intolerably 
complicated. What physical science and common 
sense do is to analyse such complicated but 
directly verifiable statements into two laws more 
general but not separately verifiable, one as to 
changes outside the body, “Iron expands when 
heated,” and the other stating the action of 
external objects upon the body which results in 
the awareness of sense-data and of changes in 
them. ; 

In a paper entitled “Complexity and Synthesis ” 
Mrs. Adrian Stephen compares the views of 
Russell and Bergson as to the nature of sense- 
data. Prof. Stout’s paper, “Mr. Russell’s Theory 
of Judgment,” is a criticism of the treatment of 
judgment in Russell’s “Problems of Philosophy.” 
Russell there maintains that the fact of error 
forces us to the’ conclusion that judgment is not 
a dual, but a multiple relation, i.e., one which, 
like “between,” involves more than two terms. 
Othello’s judgment that Desdemona loves Cassio 
is not a relation joining Othello’s mind to the one 
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objective complex, Desdemona’s love of Cassio, 
because the falsity of Othello’s judgment means 
that there is no such thing as this complex: the 
belief unites Othello’s mind and the three objects 
Desdemona and loving and Cassio. Stout urges 
that on this view there is nothing before the mind 
to correspond to actual fact. The mind in judg- 
ment cannot be aware of the judgment complex, 
because that complex includes the act of judgment. 
And the objects of judgment have, apart from the 
relation of judgment, no order which can be com- 
pared with the factual order which is to determine 
their truth or falsity. 

In his paper, “Conflicting Social Obligations,” 
Mr. G. D. H. Cole attempts to provide a philo- 
sophical basis for the social and economic doc- 
trine he has put forward in his recent works, 
“The World of Labour” and “Labour in War 
Time,” and in a number of articles in the New 
Age and the Herald. Mr. Cole’s object is to 
restate Rousseau’s doctrine of the general will 
in such a way as to leave room for many other 
associations, industrial and religious, as well as 
the State. Mr. Cole’s demand is for functional 
devolution of power for such associations, “a 
demand that the State itself should be regarded 
only as an association—elder brother, if you will, 
but certainly in no sense father of the rest.” And 
if the individual finds himself torn between loyalty 
to the State and loyalty to the industrial body to 
which he belongs, we can only say, with Rous- 
seau, that he ought to consider the good of the 
community as a whole. 

Messrs. McDougall, Shand, and Stout write on 
“Instinct and Emotion ”; Prof. Lloyd Morgan on 
Berkeley’s doctrine of esse; Mr. A. Cock on the 
“ Esthetic” of Croce; Dr. Tudor Jones on the 
philosophy of values; Prof. A. Robinson on the 
philosophy of Maine de Biran; Dr. Aveling on 
“Some Theories of Knowledge” (his treatment is 
largely based.on the recent work of Father Leslie 
J. Walker); and Miss E. E. Constance Jones and 
Messrs. Bosanquet and Schiller on “The Import 
of Propositions.” 

(2) Mr. G. A. Johnston has earned the gratitude 
of students of philosophy for collecting within a 
small compass the more characteristic passages 
from the works of Reid, Ferguson, Beattie, and 
Dugald Stewart. At a time when many are in- 
clined to distrust the Kantian solution of Hume’s. 
sceptical difficulties it is interesting to read an 
alternative solution of these difficulties in the 
natural realism of the Scottish Philosophy of 
Common Sense. In a brief introduction Mr. 
Johnston gives an account of.the relation of Reid 
and his followers to Locke, Berkeley, and Hume. 

E. H.. STRANGE. 
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DIRICHLET SERIES. 

The General Theory of Dirichlet Series. By G. H. 
Hardy and Marcel Riesz. Pp. ‘x+78. (Cam- 
bridge: At the University Press, 1915.) Price 
3s. 6d. net. 

T is well known that Dirichlet made a new 
start in the theory of numbers by bringing it 
into connection with certain analytical functions 

of the form =,~*, #, being an integer, and s a 


b *,* 
real quantity. In the present tract the definition 
of a Dirichlet series is 


T(s) =$a, exp (—A,5), 
1 


where (A,) is a sequence of real increasing numbers 
converging to +, and s is a complex variable. 
This obviously includes Dirichlet’s functions, and 
also those considered by Dedekind, Riemann, 
Landau, and others, in the same connection. 

In the earlier chapters we have a summary of 
the known elementary properties of f(s), such as 
the conditions of its convergence when regarded 
as a sum in the ordinary sense, and so on. But 
the most novel, and principal, part, due mainly 
to Dr. Riesz, is concerned with what he calls the 
summability (A, x) of f(s). It is important that 
the meaning of this should be properly under- 
stood. Let s, mean the sum of the first n terms 
of f(s); then Dr. Riesz associates with this a func- 
tion which we may call o, (A, x), where x is an arbi- 
trary positive number, and A is a functional sym- 
bol defined by f(s) and x, so that we have a 
sequence [o,(A, «)] which we may consider as 
depending upon x. If this new sequence has a 
limit L, we say that f(s) is summable (A, x). In 
the definition we only consider the formal nature 
of f(s), so that it does not matter whether f(s), 
regarded as a series in the ordinary way, is con- 
vergent or not. Thus we have a sort of extension 
of the theories of Poincaré, Borel, etc., about 
divergent series. 

The conditions that L may exist give properties 
of f(s) considered as a formal expression, and 
hence certain conclusions of an arithmetical nature 
can be drawn. It is in the further development 
of these deductions that we may hope for further 
information of interest. The mere fact that from 
a sequence (s,) we may be able to construct a 
sequence (o,) which agrees, in the limit, with (sp) 
when the latter is convergent, and may be called 
its “sum” when it becomes divergent in the or- 
dinary sense, is a barren definition until we apply 
it to something concrete; if we can do this, it 
may be a very valuable resource, as in the case of 
asymptotic summation. Everything goes to show 
that the + we use in writing infinite series is in 
some ways less appropriate than the comma of the 
old-fashioned “progressions”; it will not matter 
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if we remember what we are doing, and that there 
is no such thing as the actual sum of an infinite 
number of terms. 

One observation in this tract is liable to mis- 
understanding. It may be true that Cahen is the 
first to discuss f(s) systematically as a function of 
a complex variable s; but the first step in this 
direction was taken by Riemann in his famous 
paper on the distribution of primes. To arith- 
meticians, at any rate, it is the development of 
Riemann’s results that is of principal interest at 
present; other problems of the same kind natur- 
ally present themselves, as, for example, the 
frequency of cases where p and (p+2) are both 
primes, like (5, 7) or (11, 13). The new analysis 
may throw some light on these and other dark 
places. In any case, this tract will be welcome 
for its concise statement of known facts, and its 
bibliography, which supplements that of Landau. 

G. B. M. 


OUR BOOKSHELF. 


Fungoid Diseases of Farm. and Garden Crops. 
By Dr. T. Milburn. Pp. xi+118. (London: 
Longmans, Green and Co., Ltd., 1915.) Price 
2s. net. 


Tuts book is intended “primarily for the use of 
farmers, gardeners, and agricultural students,” 
and it is hoped that it may assist also “those 
engaged in teaching and county lecturing.” The 
essentials of a book fulfilling these aims must be 
that for the student the elementary scientific facts 
are correctly and clearly stated, and for the farmer 
and gardener that his understanding of the sub- 
ject is developed by his attention being’ directed 
to general principles while practical help is given. 
This book falls short of this standard. 

The farmer and gardener fail to get the know- 
ledge they want when they are told that “no 
exact formula” can be given for making Bor- 
deaux mixture, and that “it is always necessary 
to test the solution before applying, for if too 
much lime be present it is useless as a fungicide.” 
While the author quotes the titles of recent works 
on the chemistry of Bordeaux mixture, it seems 
scarcely possible that he has read them from the 
account he gives of the chemical composition of 
Bordeaux mixture. The statement that the pre- 
paration of soda-Bordeaux is “ somewhat critical,” 
and that since this mixture “ possesses no effectual 
advantage” it can be passed over, will consider- 
ably surprise the Irish Department of Agriculture 
and the numberless farmers who, under their 
tuition, have saved thousands of acres of potatoes 
from “blight ” by the use of this “soda-Bordeaux ” 
or “ Burgundy mixture.” The gardener and fruit- 
grower will not acquiesce in the strange state- 
ment that “washes of potassium sulphide” are 
“very effectual, but too expensive.” 

The book is well printed and very cheap; it 
would have been better, however, to have in- 
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creased its cost by greater care being given to its 
compilation and by enriching it with good repro- 
ductions of photographs of diseased crops. 


A First Book of School Gardening. (First Books 
of Science.) By A. Logan. Pp. vi+151. 
(London: Macmillan and Co., Ltd., 1915.) 
Price 1s. 6d 


Tue aim of school gardening in this country is | 


too often merely to teach children to grow cab- 


bages (and other crops) successfully. The author | 


of this little volume, who is well known as a 
pioneer of school gardening in the north of 
Scotland, would, in addition, “instruct pupils in 
the fundamental principles of soil management 
and plant growth.” This double aim is carried 
out by means of classroom lessons and practical 
work. “Neither of these types of work, how- 
ever, has been allowed to encroach upon the 
other.” The book is much more handy in size 
than the author’s previous volume, and is better 
for being more concise. It will be welcomed by 
numerous teachers as being exactly what they 
want. 





LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 


Modern Universities in China. 


EVERYONE knows that the Chinese once led the 
world in scientific and material development. What 
may surprise Europeans who are unacquainted with 
the Far East is that they understood the principles 
of good engineering design long before our learned 
men in Britain had investigated such matters. 

The arch, beautiful from the scientific as well as 
the zsthetic point of view, is frequently to be seen 
in parts of China which have only recently been ex- 
plored by the white man. The undoubted antiquity 
of many existing examples proves that this type of 
structure antedates the arrival of the foreigner. Like 
printing and gunpowder and many other inventions 
and discoveries, it was probably of Chinese origin. 
The bridges, the pagodas, the city walls, and certain 
details of building construction to be seen in China 
demonstrate that many centuries ago there were men 
in that wonderful country who had a complete under- 
standing of some most important principles used in 
applied science work. 

Unfortunately there came a time when classical 
education alone was in favour. The disasters, political 
and economic, which have fallen upon the Chinese 
during their recent history have been in no small 
measure due to the paralysing effect of their educa- 
tional system. About thirty years ago a very few 
people in authority in Peking realised this fact. During 
the last ten or fifteen years there have been violent 
changes in the outlook of millions of the people. The 
old ideas concerning education are almost dead. 
Western knowledge is in demand. 

Many Chinese have entered the universities of 
Europe, America, and Japan. An effort has also been 
made to create universities in China. Anyone who has 
taken an interest in the lives of Oriental students in 
England must come to the conclusion that it is better 
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| to carry Western learning to China, rather than send 
Eastern students to Europe. 

The number of modern universities in China is not 
great. There are some under the control of the 
various missionary societies, but of ..ese there is only 
one (St. John’s University, Shanghai) which has any 
real claim to the title. Other institutions, with praise- 
| worthy ambitions but poor finances, connected with 
| the work of evangelisation are the North China Uni- 
versity, the Soochow University, and those known as 
| the Shantung Christian, the Nanking, and the Boone 

(Wuchang) Universities. 

The three which are under entirely secular control 
are the University of Hong Kong, the Government 
University of Peking, and the Peiyang University, 
Tientsin. 

An important visitor to any of these centres of learn- 
ing would come to the conclusion that there is only 
one of them which is entitled to be ranked with the 
provincial universities of England. The missionaries 
have not sufficient funds to obtain the necessary staff 
and equipment. The Chinese Government place the 
administration in the hands of Chinese officials, which 
is almost hopeless. Corruption still exists in high 
places, despite the changes due to the revolution of 
IgIl. 

The University of Hong Kong has already established 
itself as worthy of British traditions. It commenced 
its career in 1912, and after three years it has earned 
the confidence of both Chinese and Europeans in the 
Far East. 

Two events which have recently occurred are signifi- 
cant. President Yuan has provided two thousand 
dollars per annum for scholarships, tenable by Chinese 
subjects. A wealthy Chinese, resident for many years 
in the Straits Settlements, has recently given the 
University a sum of money equivalent to about 30,000!. 
The conditions of his bequest are curious. He has 
lent the University half a million dollars, without 
interest, for twenty-one years. 

A few weeks before this offer was received, a citizen 
of Hong Kong, named Ho Tung, presented the Uni- 
versity with one hundred thousand dollars. 

In order to show that the local Chinese are sym- 
pathetic to, and interested in, this centre of learning, 
it may be mentioned that a few months ago the writer 
obtained from them the promise of about one thousand 
pounds for a cricket pavilion for the Students’ Union. 
This money was raised in a few days, despite the 
fact that everyone in the colony has given very freely 
to the various war funds. 

The University buildings were presented by a wealthy 
Parsee, the late Sir Hormusjee Mody. The Government 
gave the site. An endowment fund, exceeding one 
million dollars, was collected by the Chinese. Messrs. 
John Swire and Sons, and affiliated firms, provided 
40,000l., and the first chair to be endowed in the Uni- 
versity is called the Taikoo chair of engineering, as the 
Chinese name for this important mercantile house is 
Taikoo. Various other British firms in the Far East 
subscribed to the criginal endowment fund. The 
Government of the colony contributes 2o000l. per 
annum, which the Chinese members of the Legislative 
Council think should be increased. 

After an experience of, three years, the University 
authorities have every reason to be satisfied with their 
work. There are now about two hundred ‘under- 
graduates. The tuition fees are the equivalent of 
thirty. pounds per annum, and, in addition, the student 
must pay for his board and lodging in one of the five 
hostels or colleges. It probably costs a parent about 
rool. per annum to send his son to the University. 
This compares favourably with the cost of sending him 
to Europe or America. The engineering and arts 
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course is of four years’ duration. The medical students 
must take at least five years to qualify for a degree. 
The University of Hong Kong has already proved 
itself successful for the following reasons :—(1) The 
Chinese desire Western, and especially scientific, educa- 
tion; (2) the situation of the University is in geo- 
graphical China, but security of life, property, and 
tenure of office is assured, because it is in a British 
colony; (3) repeated assurances have been given that 
the standard of the’degree will be the same as that 
of the University of London; (4) the finances of the 
University are in a sound condition; this enables the 
council to obtain a numerous and well-qualified staff. 


That it will continue to lead in the development of scien- 


| tific work in the Far East is probable. It is a pattern 


for the Chinese Government when the great problem of 


| education for the Republic is properly considered. Each 


year the famine and floods take their toll of life. The 


| enormous mineral resources of the vast country remain 


It also makes possible suitable equipment and main- | 


tenance of the same. 


There is a very great demand in China for instruc- | 
| the last lingering trace of sunset had vanished, the 


tion in applied science. More than a half of the total 
number of students in the University have selected 
the engineering course. The excellent equipment, now 


undeveloped. Only scientific knowledge can save the 
nation. This fact is gradually becoming recognised. 
It is believed that the University of Hong Kong will 
train many of those who will take an active part in 
the economic development of China. d 

C. A. MIDDLETON Situ. 





The Aurora Borealis of November 5. 
On November 5, from 6.30 to 7.40 p.m., long after 


heavens along the northern horizon were illuminated 
as if by an approaching dawn. A luminous arch of 





Aurora of November 5, 1915, 


installed in the fourteen laboratories used by engineer- 
ing students, has proved a great attraction. 
must be paid to numerous British engineering firms 
who presented the engines, machines, and apparatus. 
They proved their patriotism before the outbreak of the 
war. 

The University is fortunate in its Principal and Vice- 
Chancellor. Sir Charles Eliot, C.B., K.C.M.G., etc., 
has an international reputation as a scholar, diplo- 
matist, and administrator. 
pathies, and has obtained the confidence of those 
interested in educational affairs in China. 

It would not be possible to be optimistic concerning 
the future of the modern universities in China were 
it not for the pioneer work of this British University. 
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observed at Bramley, Yorkshire. 


| irregular shape, pale rose-lemon in colour, fluttered 


A tribute | 


conspicuously as though agitated by a wind, portions 


| moving north and south, others east and west, and 


He is a man of wide sym- | 


growing and fading in intensity alternately. Between 
6.50 and 7 a beautiful series of rays was manifested, 
projected apparently in front of the arch as shown in 
the accompanying illustration. Each ray, which was 
visible for not more than half a minute, faded away, to 
be as quickly replaced by others. They exhibited a 
slow bodily movement to the left, possessing a rotary 
motion, just as would the teeth of a revolving wheel. 
The arch itself was situated N.N.W., as will be seen 
from the stars shown in the illustration. The. stars 


| shone uninterruptedly through the entire luminosity. 
| The temperature was 33° F., and the wind N.N.W. 
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It will be noted that the phénomenon as witnessed 
was more or less a repetition on a minor scale of what 
is usually seen in the Arctic circle. We might assume 
that on the date in question the aurora possessed 
abnormal brilliance, and it was easy to imagine the 
polar landscape illuminated thereby. 

ScrRIVEN BoLTon. 

Bramley, Yorkshire, November 9. 





Science in National Affairs. 


In your article on ‘‘Science in National Affairs” 
(October 21) the subject of school science was referred 
to in such a manner as to awaken the interest of all 
science teachers, who will generally endorse the opinion 
of Mr. Buckmaster and of the writer of the article 
that the present position of science in our schools is 
inferior and unsatisfactory. The status of science in 
our secondary schools, in particular, must have an 
important bearing on its status in our national life, 
and now that the pressure of circumstances has caused 
a wave of national introspection, science teachers 
expect, and will welcome, any investigations which 
would lead to a more extended recognition of their 
claims. Though there may be much still capable of 
betterment in the practice of science teaching, it will be 
generally admitted that the comparative neglect and 
consequent want of success of school science are trace- 
able to unfavourable external conditions, viz., the in- 
difference of the general public, the conservatism of 
universities which control the curricula through their 
examination systems, and, connected therewith, the 
overwhelming preponderance of non-scientific head- 
masters. 

The general question of the national neglect of 
science has been mooted so fully in the scientific Press 
that amongst scientific men there can scarcely be a 
doubter left. What is now required is some concen- 
trated, organised effort to reach the general public and 
their representatives. Failing the Royal Society, the 
matter is essentially one for a body like the British 
Science Guild. Is it not time for isolated efforts to 
be co-ordinated, and for a definite, organised ge of 
campaign to be entered upon with the prime object of 
getting into touch with the general public, and of 
pressing the claims of science, urbi et orbi? The 
obstacles may be great, the prejudices many, but is it 
too much to ask that our scientific leaders should 
emerge from their seclusion, enter the arena, and show 
that touch of character which alone can supply the 
driving power for the realisation of reforms? Oh, for 
half an hour of Huxley! E. H. Tripp. 

3 Milton Road, Bedford, November 5. 





Tue subject of this letter was suggested to me on 
reading the recent leading articles in NATURE, in 
which it is pointed out that the present lamentable 
lack of knowledge of scientific methods and activities 
on the part of our political leaders is due largely to 
the neglect of science in our schools. 

I have taken the_trouble to find out (from the 
“Schoolmaster’s Yearbook, 1914") how many of the 
headmasters of our public schools hold academic 
qualifications testifying to their having received any 
kind of scientific training. Out of a total of 113 
public schools—the number of schools represented last 
year on the Headmasters’ Conference—there are 82 
headmasters whose sole qualifications are in classics 
or theology (about half of these are in holy orders), 
13 whose main qualifications are in mathematics, 
while the total number of entries showing any 
qualifications at all in science is 10. Of course, I 
do not wish to draw the conclusion from these figures 
that science teaching is neglected in the great majority 
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of our public schools. On the contrary, I know well 
that excellent work is being done inmost of them; 
but I do think that one may safely argue that under 
this state of affairs the spirit of respect for scientific 
knowledge is bound ‘to suffer. How can that spirit 
of reverence and respect for science which is so lacking 
in our leaders be cultivated in the classical atmo- 
sphere of our schools where for so long science has 
been regarded as a subject on a slightly higher level 
than, say, book-keeping, and tolerated purely for its 
utilitarian value? In the school in which I myself 
teach, which is certainly, as regards laboratory ac- 
commodation, one of the best equipped schools in the 
country, and in the fourth forms which I take as 
most typical of the whole, a boy gives six periods a 
week to experimental science, including both physics 
and chemistry. The same boy gives no fewer than 
eight periods to Latin (or German as an alternative), 
while on the classical side of the school a boy may 
““complete’’ his school education without so much as 
ever hearing the names of Newton, Lavoisier, or 
Faraday. 

Surely science will come to its own only when it is 
generally recognised and taught that the great natural 
truths and systems contain as much of what is noble, 
beautiful, and uplifting as anything yet revealed by 
the purely humanitarian studies. Moreover, if the 
true scientific spirit is not inculcated in our public 
schools, how can it ever reach the country as a whole 
while our political leaders and even our journalists 
are for the most part recruited almost direct from 
the public schools? a: BF, 


Chemistry at the British Association. 


WirH reference to the closing remark of the article 
with the above title in Nature of November 4, ‘‘To 
the chemist this is perhaps more convincing than a 
volume of deductions by a physicist,” the ‘ this” 
being Dr. Whytelaw Gray’s contributions to our know- 
ledge of isotopes, I think it only fair to other chemists 
to pognt out that Dr. Gray is by no means the first 
or only chemist to study isotopes. Putting aside the 
numerous recent atomic weight determinations, which 
scarcely come under the category of volumes of deduc- 
tions by a physicist, the beautiful researches of von 
Hevesy and Paneth had previously proved rigorously 
the chemical and electrochemical identity of lead and 
radium-D, which Dr. Gray has so far done only very 
roughly, though in his choice of some of the proper- 
ties studied he broke fresh and interesting ground, 
and much is to be hoped from the continuation of the 
work. But even von Hevesy and Paneth only con- 
firmed rigorously in this and a few selected cases what 
had been abundantly and comprehensively established 
by Fleck in this country, as they would be the first 
to point out. The benediction of other chemists on 
fundamental advances in their science is. pleasant to 
have, no doubt, but if anything could be done to 
shorten the initial period of scepticism, which the 
history of this subject seems to show is necessary, it 
would be even more welcome. F. S 








I am much obliged to the Editor for giving me an 
opportunity of answering the letter from ‘F. S.,” as 
I should not like him to think that the writer was 
oblivious to the work of experimenters other than Dr. 
Gray. Far from it: it is the very recognition of the 
work of the numerous physical chemists, in whose 
number (if I guess aright) ‘‘F. S."’ should be counted, 
that prompted the final remark. The whole difficulty 
appears to turn on the word “this.” It was intended 
to mean experimental observation as opposed to 
theoretical deduction. 

THe WRITER OF THE ARTICLE. 
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The Etymology of ‘‘ Chincough.’’ 
I THINK your correspondent, ““M. D.” (NatTuRE, 


October 28), is wrong when he says that the Dutch | 


word -kinken means to cough. There is a Dutch 
verb kinken, at least I find it in the list of Dutch 
words of de Vries and te Winkel, but I never heard 
it, nor do I know its meaning. Hoest is the Dutch 
for cough (German husten); the verb is hoesten. 
Kinkhoest is whooping-cough (the Dutch oe to be 
pronounced like the German 1). 
A DutTcHMAN. 


PREHISTORIC FLINT MINING. 


“PRE numerous pits in the chalk at Weeting, 
Norfolk, commonly known as_ Grime’s 
Graves, have long attracted attention, but the 
only exhaustive study of them made until last 


From the whole of the evidence Canon Green- 
well concluded that the flint-working was of Neo- 
lithic date, and subsequent researches at Cissbury 


| and other localities where flint was mined seemed 


to confirm this conclusion. When, however, dis- 


| coveries in the French and Spanish caverns re- 


vealed a regular succession of fashions in the 
making of stone implements, a study of the 


| worked flints from Grime’s Graves and Cissbury 


suggested that many of these were of a late 
Paleolithic rather than of a Neolithic pattern. 
The Prehistoric Society of East Anglia, therefore, 
with characteristic energy, decided to examine the 
question further, and in the spring of 1914 it 
undertook a most painstaking excavation and 


| examination of two typical pits in the group of 


Grime’s Graves. The work was done under the 





Fic. 1.—End of gallery at bottom of pit showing three picks of deer antlers left by the miners adjacent to the layer of tabular flint 
(black) which they were working. 


year was that of Canon William Greenwell, who 
proved in 1870 that they represent prehistoric 
flint mines. In the account of his results Canon 
Greenwell remarks that there “can be no doubt 
that the whole space occupied by the pits is a 
complete network of galleries,” and he shows that 
the flint obtained from the mines was worked into 
implements on the spot. How extensive was this 
industry may be realised from the fact that the 
pits are from three to four hundred in number, 
and occupy an area of not less than twenty acres. 
They vary from about nineteen to more than 
eighty feet in diameter, and all are filled to within 
a few feet of the surface with material which 
seems for the most part to have been thrown in 
by the miners themselves. 
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immediate direction of Mr. A. E. Peake, whose 
exhaustive report, accompanied by the valuable 
notes of several specialists, has now been pub- 
lished by the Society.? 

The mining seems to have been done chiefly 
with picks made of red deer antlers, of which no 
fewer than 244 were discovered in the two shafts 
and the galleries connected with them. Three of 
these picks, as they were left by the miners, are 
shown in the accompanying photograph (Fig. 1). 
Some were found to be so well preserved that 
even finger-prints could be distinctly observed on 
The blocks of flint were 


1 Prehistoric Society of East Anglia. Report on the Excavations at 
Grime’s Graves, Weeting, Norfolk, March-May. 1914. Edited by W. G. 
Clarke, Hon. Sec. (London: H. K. Lewis, 1915.) Price, 5s. net. 
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brought to the surface and chipped into imple- 
ments on the spot, as indicated by the numerous 
spoil heaps or “‘floors,’’ of which fourteen were 
examined. 

Both in the spoil heaps and in the earth filling 
the shafts numerous flint imple- 
ments were collected, and the 
chief forms are described, with fine 
illustrations, by Mr. Reginald A. 
Smith. None are polished, but 
some of them (Fig. 2) are of the 
typically Neolithic pattern, while 
others (Fig. 3) are more suggestive 
of the Paleolithic period. One is 
noted as being “a not uncommon 
type in the period of La Made- 
leine”; one resembles “the taper- 
ing portion of a Chelles ficron” ; 
another has a “facetted butt in the 
Northfleet style”; others “can- 
not be matched anywhere but in 
Le Moustier deposits”; while at 
least two can only be compared with imple- 
ments from St. Acheul. A typical Celt-like Neo- 
lithic implement “might well be regarded as an 
intruder ’’ if the position of its discovery had not 
been known, and if a second exactly similar speci- 
men had not been met. with. 


Fic. 2.—Celt-shaped flint implement, both faces and section, two-thirds natural size. 


A geologist examining these implements would 
date them by the latest or Neolithic types which 
have never hitherto been found in Europe with 
the Pleistocene fauna. It is therefore®very in- 
teresting to note that they are associated with 
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pottery, with human remains of present-day type, 
with bones of animals which have either survived 
in this country until historic times or are still 
living, and with shells which are all of existing 
species. The charcoal found in the same deposits 


Fic. 3,—Dise-shaped flint implements, both faces, one-half natural size. 


includes wood of the beech, which Mr. Clement 
Reid has never found in any undoubted Pleisto- 
cene formation in Britain. Local circumstances 
may have changed a little since the mines were 


| worked, as suggested by the shells, which seem 
| to indicate a moister climate than that of the 


present day; but the whole assemblage of 
remains is such as might have accumulated 
_at.any time between the Neolithic and the 
Historic period. A valuable account of 
similar flint mines in Sweden, appended 
to the report by Dr. N. O. Holst, leads to 
the conclusion that they were ‘“ worked, 
with or without a break, from the later por- 
tion. of the Neolithic Age down to the 
Early Iron Age.” The new excavations 
thus confirm and extend the results of 
Canon Greenwell already mentioned. The 
Prehistoric Society of East Anglia is to be 
congratulated on the thoroughness with 
which. it has accomplished its task, and on 
the admirable manner in which it has pub- 
lished its detailed report. A. S. W. 


THE UNIVERSITIES 
WAR. 
be discuss the principles and results of 
British education is perhaps not in- 
appropriate at a time when the Empire is 
on its trial. For, next to racial soundness, 
education is an Empire’s greatest asset. 
The issue of this war will certainly bring 
out new features of difference between the 
educational ideals of the chief groups of 
belligerents, and will develop no less cer- 
tainly new cultural values. What those 
who take an interest in education probably 
look for most is a_ strengthening and 
broadening of its scientific basis. No _ lesson 
has been more forcibly inculcated by the 


1 The Yearbook of the Universities of the Empire, 1915.” Published for 
the Universities Bureau of the British Empire. Pp. xiv+717. (London : 
Herbert Jenkins, Ltd., n.d.). Price 7s. 6d. net, 
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war than the vital necessity, for national 
prosperity and national existence, of the organ- 
isation of applied science. Education may be 
said to be permanently in a state of transition, 
and this is to the good. Without change there 
is no development; without change there is only 
decay. Those who received, a quarter of a cen- 
tury ago, the standard classical education of a 
public school, now know that it was only a caste- 
system, suitable only (and that, too, only by pre- 
judice) as a quasi-literary and so-called character 
training, for the harrister and the politician. 

The growth of universities in recent years 
throughout the Empire, having as their main 
function the teaching of science, is the most 
hopeful feature of the present period of transition. 
Ars longa, vita brevis; the accumulation of im- 
portant knowledge, year by year, to be added to 
the sum of man’s understanding and. control of 
his environment and resources, makes the task 
of learner and teacher alike more and more diffi- 
cult, in a geometrical progression of difficulty. 
Here, therefore, is an occasion for revision of 
methods of teaching; also for economy of study. 
Old subjects must be scrapped, or side-tracked 
as luxuries. University education, again, must 
obviously commence earlier. It is encouraging 
to note that in the majority of the new universities 
of the Empire the age of entrance is more and 
more approximated to that adopted in the days 
when universities were first developed, viz., about 
sixteen. 

The second issue of the “ Yearbook of the Uni- 
versities of the Empire” is a very useful work 
of reference, especially for young men going out 
to the Colonies and Dominions or coming thence 
to the mother-country. The educationist will find 
in it the more important details of the university 
equipment of the various countries of the Empire, 
how it meets the special needs of particular en- 
vironments which call for special studies, and 
what response in attendance and results is made 
by the various communities. The volume is also 
a reminder of the fact that in 1912 a congress 
of the universities of the Empire was held in 
London, and a Universities Bureau of the British 
Empire was formed. The committee of the 
Bureau has thirteen members, and _ fifty-four 
correspondents act for the fifty-four universities. 
The hon. secretary is Dr. Alex Hill, who has 
edited the yearbook since Mr. W. H. 
joined His Majesty’s forces. 

The ‘“‘comparative presentations,” says Dr. Hill, 
‘will, it is hoped, enable the authorities of ‘universi- 
ties to see at a glance what is being done elsewhere. 
To the student they will display the fields of know- 
ledge which the several universities especially culti- 
vate.” . 

The Bureau will perform a great service to the 
Empire if it can link up scientifically all the 
mechanisms of thé siniversity. education into an 
“Impérial Chain,” and thus make the way clear 
.fer- a consistent and scientific development of 
British culture: -In the numerical returns there 
is, as the editor points out, a difficulty in ‘chéck, 
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ing, owing to the length of transit from over 
seas. 

The fifty-four universities have attached to them 
two hundred and forty-two colleges. Outside 
Great Britain, among great institutions deserving 
special study, are the University of Toronto 
(which dates from the eighteenth century); the 
McGill University of Montreal; the Universit 
of Adelaide; and the Universities of Allahabad, 
Bombay, and Calcutta. To the last-named are 
affliated forty-five colleges, an example of the 
organisation and thoroughness of the educational 
system which India owes to the British raj, and 
the success of which is proved by the achieve- 
ments of so many native students in science and 
other subjects. 

As regards special lines of study, one notes the 
development of metallurgical instruction at 
Sheffield and Johannesburg, of financial and com- 
mercial instruction at Birmingham, of forestry 
and agricultural instruction at various Canadian 
universities, and of the curious preoccupation 
with legal studies that obtains in, for instance, 
the Alberta University, which has seventeen lec- 
turers on law, but none on botany. The attention 
paid to medicine, surgery, and dentistry is very 
noticeable, as on the mechanical side is that paid 
to engineering and applied science generally. In 
theoretical and applied science, universities like 
Cambridge, Birmingham, Bristol, and Toronto 
(to name a few) are very thorough in their curri- 
cula. Some Canadian universities present local 
peculiarities in catering for oratory, dogmatic 
and apologetic theology. 

Private benefactors have done much in building 
up this nucleus of a scientifically educated Greater 
Britain. Such application of wealth is scien- 
tific; the foundation of free libraries, three- 
fourths of their contents being ephemeral fiction, 
is not. 

A very, interesting section of the Yearbook is 
the War Roll, which shows very clearly how the 
more highly educated section of the Empire’s 
people has responded in the most practical way 
to the call of duty, which after all is another 
name for scientific sense. The editor estimates 
the number of students below military age as 
not less than five per cent. “A considerable pro- 
portion of university students have been rejected 
owing to physical unfitness, especially defective 
eyesight.” This note should receive the atten- 
tion of eugenists. The only possible method of 
estimate was “to give the number of students of 
the session 1913--14 who were known to be serv- 
ing with His Majesty’s Forces plus the number 
of freshmen who had withdrawn for this reason.” 
This War Roll is a list to be proud of; the pro- 
portion of members of staff is remarkable. Not 
less remarkable is the number of commissions 
obtained, which: is a significant datum for a 
voluntary army; no less is the number of men 
‘in the ranks.”” Education, as Pericles observed 


long ag@, is the best seed-bed for patriotic ser- 


vice; noblesse oblige. 
A. E. CRAWLEY. 
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NOTES. 


WE notice with profound regret the announcement 
of the death on November 16, at sixty-six years of 
age, of Prof.. Raphael Meldola, professor of chemistry 
in the City and Guilds. of London Technical College, 
Finsbury. ; 


Tue following is a list of those who have been 
recommended by the president and council of the 
Royal Society for election into the council for the year 
1916 at the anniversary meeting on November 30 :— 
President, Sir J. J. Thomson; Treasurer, Sir A. B. 
Kempe; Secretaries, Prof. A. Schuster and Mr. W. B. 
Hardy; Foreign Secretary, Dr. D. H. Scott; Other 
Members of the Council, Prof. J. G. Adami, Sir T. 
Clifford Allbutt, Dr. F. F. Blackman, Dr. Dugald 
Clerk, Sir William Crookes, Prof. A. Dendy, Prof. J. 
Stanley Gardiner, Dr. H. Head, Mr. G. W. Lamplugh, 
Prof. A. E. H. Love, Major P. A. MacMahon, Prof. 
R. Meldola (since deceased), Prof. A. Smithells, Prof. 
E. H. Starling, Mr. R. Threlfall, and Sir Philip Watts. 


Tue Nobel prizes for 1914 and 1915 have now been 
awarded. According to the Morning Post the prize 
for chemistry for the former year is awarded to Prof. 
Theodore William Richards, of Harvard University, 
and that for physics to Prof. M. v. Laue, of Frank- 
furt-on-Main. . The physics prize for 1915 is awarded 
jointly to Prof. W. H. Bragg (now of University Col- 
lege, London, but until recently professor of physics 
in the University of Leeds), and his son,.Mr. W. L. 
Bragg. The chemistry prize goes to Prof. R. Will- 
statter, of Berlin. 


WE regret to see the announcement of the death, at 
fifty-six. years of age, of Mr. Booker T. Washington, 
principal of the Tuskegee Institute, Alabama, whose 
labours for the practical education of negro students 
have been of untold benefit to the coloured people of 
the United States and West Indies. 


Tue death is announced, in his forty-seventh year, 
of Mr. Wirt Tassin, who was a special agent of the 
U.S. Geological Survey at the Chicago Exposition, 
and from 1893 to 1909 was assistant-curator of the 
division of mineralogy at the U.S. National Museum. 
He had since been occupied as a consulting metallurgist 
and chemical engineer. 


At the anniversary meeting of the Mineralogical 
Society, held on November 9g, the following officers 
and members of council were elected :—President, 
W. Barlow; Vice-Presidents, Prof. H. L. Bowman, 
A. Hutchinson; Treasurer, Sir William P. Beale, 
Bart.; General Secretary, Dr. G. T. Prior; Foreign 
Secretary, Prof. W. W. Watts; Editor of the Journal, 
L. J. Spencer; Ordinary Members of Council, Dr. 
J. J. Harris Teall, F. N. Ashcroft, Prof, H. Hilton, 
A. Russell, W. Campbell Smith, Dr. J. W. Evans, 
Dr F. H. Hatch, J. A. Howe, T. V. Barker, G. 
Barrow, Dr. C. G. Cullis, F. P.. Mennell. 


Mr. F. W. SMALLEY makes a valuable contribution 
towards our knowledge of the ‘significance of the 
plumage phasés of the ducks in the November num- 
ber of British Birds. He surveys not only the adult, 
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but also the nestling-down plumages. Out of the 
wealth of material obviously at. his disposal it is to 
be hoped that in the immediate future he will complete 
the records which he has made of the. several species 
of British ducks, and especially of the “‘ diving-ducks.” 


PaRASITOLOGISTS will find some valuable notes on 
the eggs of Ascaris lumbricoides, by Mr. L. D. Whar- 
ton, in the Philippine Journal of Science (vol. x., 
sec. D, No. 2). The author obtained his material from 
autopsies at the city morgue, and has devoted special 
attention to ‘‘atypical’’ eggs, such as have been mis- 
taken for the eggs of other species. Eggs lacking the 
mammillated outer layer have been laid together with 
typical. eggs by the same female, isolated in 
Kronecker’s salt solution, in the laboratory. He also 
gives the characters by which unfertilised can be dis- 
tinguished from fertilised eggs, and abnormal features 
apparently induced by artificial conditions. 


Tue Scottish Naturalist for November contains an 
admirable ‘“‘ Interim Report on the Aberdeen Univer- 
sity Bird-migration Inquiry,” by Mr. A. Landsborough 
Thomson, now serving his country ‘‘ somewhere in 
France.” This inquiry, it may be remembered, has 
been started for the purpose of tracing the wanderings 
of birds, mostly nestlings, marked at the nest with 
a metal ring bearing a number, enabling their captors, 
at a later date, to record the date and place of capture, 
and thus to establish the wanderings of that particular 
bird. Hitherto the co-operators in this scheme. have 
been allowed to mark birds almost indiscriminately ; 
to attain a higher efficiency, and to economise labour, 
selected species only are henceforth to be marked. 
Such are birds which are procurable for ringing in 
large numbers, which afford a fair percentage of re- 
appearance records, and the migratory movements of 
which are of sufficient interest to repay close investi- 
gation. The lapwing, woodcock, mallard, blackbird, 
and song-thrush are specially mentioned as fulfilling 
these conditions, a fact which may well be noted by 
those who desire to assist in this most promising in- 
vestigation. 


ALTHOUGH the recent Crinoids have been the subject 
of much study, and the group may now be regarded 
as fairly well known from the point of view of 
morphology and classification, our information as to 
the habits and mode of life of the living animals is 
almost confined to the common European species of 
Antedon. Two important contributions on this sub- 
ject are published in the eighth volume of “ Papers 
from the Department of Marine Biology of the Car- 
negie Institution of Washington,” among the results 
of the recent expedition sent by the institution to 
Torres Straits. Mr. H. L. Clark has investigated 
the habits and reactions of many species of Comatulids 
occurring at Torres Straits, and finds that the different 
genera and families show important differences in the 
methods of locomotion and feeding, and in. their 
‘responses to various stimuli. He especially combats 
the view that the-crinoids are predominantly sessile 
organisms, and he finds that while members of certain 
families, -such as the Comasteride, ‘do not swim, but 
‘only-creep about by the ‘use of the. arms,” others are 
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good swimmers and possibly capable of ‘‘real migra- 
tions."" As regards food, he found that the species 
investigated were almost exclusively vegetable feeders, 
and were most abundant in situations where a rich 
phytoplankton was accessible. All were negatively 
phototactic, and were markedly intolerant of even a 
slight increase of temperature, although they appeared 
indifferent to considerable variations in the salinity 
of the water. A paper by Mr. F. A. Potts, on the 
fauna associated with the crinoids of a tropical coral 
reef, describes in detail an extraordinary list of 
Crustacea, Ophiurids, Polychztes, Myzostomes, and 
Molluscs, living as commensals or as parasites on the 
crinoids of the same region. In all these a more or 
less close resemblance to the host in colour and colour 
pattern is observed, and in some cases where the host 
species is variable in colour the commensal shows a 
coincident variability. The phenomena are compared 
with those investigated by Gamble and Keeble in 
Hippolyte, and, as in that case, the mechanism by 
which this resemblance is brought about remains 
obscure. 


Tue “Flora of New Mexico,” by Messrs. E. O. 
Wooton and P. C. Standley, forms vol. xix. of Con- 
tributions from the United States National Herbarium. 
The flora is a list of all the species of phanerogams 
and vascular cryptogams at present known to occur 
within the State, and keys to the families, genera, 
and species are also given. New Mexico embraces an 
area of 122,000 square miles, and many portions of the 
area have not yet been botanically explored, so that 
it is probable the number of known species, now 
nearly 3000, will be increased in the future. The 
volume is based very largely on the personal observa- 
tions of the authors, Mr. Wooton having spent 
some twenty years in New Mexico, but all other avail- 
able material has also been examined. The book con- 
sists of 793 closely printed pages, and is published 
with a complete index and a geographic index. Under 
each species the type locality is recorded, and the 
range is given. Among the most largely represented 
families may be mentioned Compositz, 158 genera and 
585. species; Leguminosez, 32 genera; 189 species; 
Scrophulariacez, 22 genera, 100 species; Crucifere, 
30 genera, 101 species; and Graminez, 74 genera with 
270 species. 

In commemoration of the twenty-fifth anniversary 
of the founding of the Missouri Botanical Garden by 
Henry Shaw in 1889, a celebration was held at 
Missouri on October 15-16 of last year, to which 
American and foreign botanists were invited to attend 
and contribute papers. The anniversary Proceedings 
have recently been issued in a volume of 400 pages, 
and form vol. i., Nos. 1 and 2, of the Annals of the 
Missouri Botanical Gardens. The speeches given at 
the banquet occupy the first thirty-two pages, and in 
the opening speech the history of the garden is de- 
tailed. Among the papers published, which were pre- 
sented at the meeting, may be mentioned ‘“‘ The Vege- 
tation of Mona Island,” by Dr. N. L. Britton; ‘‘ The 
Flora of Norway and its Immigration,” by Dr. N. 
Wille; ‘The Phylogenetic Taxonomy of Flowering 
Plants,” by C. L. Bessey; “‘The History and Func- 
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tions of Botanic Gardens,” by A, W. Hill; a paper on 
the colloidal properties of protoplasm, by Dr. F. 
Czapek; ‘““The Law of Temperature connected with 
the Distribution of Marine Algz,” by W. A. Setchell; 
‘Phylogeny and Relationships in the Ascomycetes,” 
by G. F. Atkinson; and ‘“‘A Conspectus of Bacterial 
Diseases of Plants,’ by E. F. Smith, 


Tue East Anglian Institute of Agriculture has 
issued a leaflet on the composition and value of feed- 
ing stuffs which should help farmers to compound 
the most economical rations for all classes of stock, 
Information of this kind is of special importance at the 
present time as many of the better-known feeding 
stuffs have advanced considerably in price, while 
several new foods have come on the market which 
can often be profitably substituted for them. Analyses 
are given of more than one hundred different food- 
stuffs examined at the Chelmsford laboratories, to- 
gether with simple directions for calculating their value 
from the analytical figures. By comparing the cal- 
culated value with the market price, the farmer may 
protect himself against the excessive prices often 
charged for compound cakes and meals. As one 
example of the method, it is shown that linseed cake 
has a calculated value of gl. 6s. a ton, and is not 
worth the present market price of 111. 17s. unless 
required for some very special purpose. Farmers in 
Essex and Hertfordshire can have a copy of the leaflet 
free on application to the principal of the institute, 
Chelmsford. 


“A Stupy of Soil Erosion and Surface Drainage 
in India,” by Mr. Albert Howard, is published in 
Bulletin No. 53 of the Agricultural Research Institute, 
Pusa. Enormous quantities of valuable soil are 
annually lost throughout India, owing to unrestricted 
erosion caused by rain-wash. This erosion leads to 
waterlogging, which in turn, by destroying the 
porosity of the soil and by causing denitrification, 
leads to further damage. Erosion occurs both on the 
hills and in the plains. Thus, in the hill tracts of 
Ceylon, when the forest canopy was removed to 
allow the land to be put under coffee, now succeeded 
by tea, no provision was made to retain in situ the 
fine soil of the original forest, and as a consequence 
the fertility and water-retaining power of the soils of 
the tea plantations have been much reduced, necessi- 
tating the expenditure of large sums on manures. 
Mr. Howard urges that where forest land is sold for 
agricultural use, a regulation to terrace it immediately 
should be enforced. As remedies against erosion and 
waterlogging in the alluvial tracts of peninsular India, 
he advocates embankments and surface drainage. He 
describes in detail a special method of drainage which 
has been worked out of late years at Pusa, and is 
now being adopted on the indigo estates of Bihar. 
The aim of this method is to retain the fine silt on 
the land. To carry out the Pusa system, drainage 
maps, as originally devised by Sir Edward Buck, are 
recommended, as they have proved to be more useful 
than professional level maps. Soil-protection works 
in Central India are described by H. Marsh in an 
appendix to the bulletin. 
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Discoveries of nearly complete skeletons of the | 
primitive amphibians or Labyrinthodonts are becom- | 
completing and adjusting the positions of the iso- 


ing numerous and widespread. A group of several 


specimens of a species named Myriodon senekalensis | 
has been found in a quarry in the Karoo formation | 
| cent. to the original number, fall quite readily into 


near Senekal, Orange Free State, and is described by 
Dr. E. C. N. van Hoepen in the Annals of the Trans- 
yaal Museum, vol. v., part 2 (August, 1915). The 
head alone is imperfect, the other bones being well 
preserved in their relative natural positions. In 
general characters the skeleton agrees with that of 
the European and North American Permian 
forms, in which the vertebre are represented by 
separate pleurocentra and hypocentra. The only 
peculiar feature is the presence of a mosaic of very 


thin polygonal plates, each bearing minute denticles, | 


covering the interpterygoid vacuities of the palate. 
These may have been plates in the skin between the 
rami of the lower jaw; but the fact that their teeth 
are identical with those on the pterygoid bones sug- 
gests that they may have been loosely fixed in the roof 
of the cavity of the mouth. 


A FEW years ago the American Museum of Natural 
History, New York, obtained from a Cretaceous 
formation in Montana, U.S.A., remains of the largest 
known carnivorous dinosaur, with a skull very like 
that of the familiar Megalosaurus, but not less than 
5 ft. in length. A plaster cast of this skull is ex- 
hibited in the Geological Department of the British 
Museum (Natural History). Considerable parts of 
two skeletons have now been restored and mounted 
in the American Museum, in the attitude of combat 
over a skeleton of the herbivorous dinosaur Tracho- 
don. As restored, the skeleton is closely similar to 
that of the other megalosaurs, with heavy hind- 
quarters and a long swimming tail, very small fore- 
quarters, grasping fore limbs, and a relatively large 
head. The total length is 47 ft., and when the body 
is raised in the attitude of walking on the hind limbs 
the height to the top of the head is about 20 ft. 


Photographs of the specimens, with a hypothetical | 
| shine for the third quarter—July, August, and Septem- 
| ber—during the thirty-five years 1881 to 1915 has 


restoration of the living animals, are published in the 
Scientific American for October 9 (vol. cxiii., No. 15). 


Tue Geological Survey of England and Wales has 
just issued a second edition of the very important 
memoir on ‘The Coals of South Wales,” the first 
edition of which appeared in 1908. It will be remem- 
bered that this memoir was devoted mainly to an 
attempt to solve the problem of the origin of anthra- 
cite, and for this purpose very numerous analyses of 
the coals of the South Wales coalfield were made and 
collected, and were tabulated in such a manner as to 
serve to show the progressive change of the coals from 
steam coals into anthracite on traversing the coalfield 
in a north-westerly direction. This is shown on charts 
by what Dr. Strahan terms lines of iso-anthracitism, 
that is, lines drawn through points in the different 
seams where the ratio of the percentage of carbon to 
the percentage of hydrogen is the same. This ratio 
affords a good measure of the anthracitism of a coal, 
and lines drawn in this manner indicate clearly the 
direction and rate of progress of the gradual change 
from steam coal to anthracite. In the new edition 
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some 118 additional analyses are included, and these 
have been found to be of considerable assistance in 


anthracitic lines. - It is noteworthy that this large 
number of new analyses, which add more than 50 per 


their place in accordance with the original scheme, 
and have not necessitated any serious change in the 
positions of the iso-anthracitic lines, or any modifica- 
tion of the theory of the origin of anthracite put for- 
ward in the original memoir. The work of the last six 
years may therefore be looked upon as affording valu- 
able confirmation of the conclusions arrived at in the 
first edition of this important piece of work. 


Tue Mersey Docks and Harbour Board has issued 
the report of the Liverpool Observatory for the year 
1914. Time signals are given each day except Sunday 


| by the firing of a gun in the Morpeth Dock, worked 


automatically from the observatory, and showing 
Greenwich mean time. Earthquake instruments are 
in regular use, and experiments are being made with 
a seismograph designed by Mr. J. J. Shaw, the results 
of which are said to be eminently successful. A table 
is given of the earth tremors that have been registered 
during the year. Astronomical observations continue 
to be made with unbroken regularity, and the solar 
eclipse of August and the transit of Mercury last 
November were. well observed. For the meteoro- 
logical side of the observatory the self-recording in- 
struments for the automatic registration of atmo- 
spheric pressure, the force and direction of the wind, 
and the amount of rain are said to have worked with- 
out failure the whole of the year. A table is given 
showing the total amount of sunshine on each day 
throughout the year, also a table showing the maxi- 
mum wind velocities on each day, and detailed daily 
meteorological observations are given for various 
elements. The control of the observatory remains 
under Mr. W. E. Plummer. 


A summary of rainfall, mean temperature, and sun- 


been issued by the Meteorological Office as an appen- 
dix to the Weekly Weather Report. The heaviest 


| rainfall for the period in 1915 was 275. mm. in the 


east of Scotland, which is the only occurrencé of the 
fall being heavier than in the north or in the west 
of Scotland, according to the means for the several 
lustra from 1881 to 1910, or in the several seasons 
for the individual years from 1911 to 1915. An exam- 
ination of the results for the individual years of the 
several lustra also show no instance of the rainfall 
for the three months being greater in the east of 
Scotland than in both the north and west. The per- 
centage of the average rainfall in 1915 was largely in 
excess in all the eastern districts, the mean being 122 
per cent., while for the western districts the rainfall was 
everywhere deficient except in the south of Ireland, the 
mean of all districts being 88 per cent. of the average. 
The highest mean temperature for the three months in 
1915 was 600°, in the English Channel, and the 
lowest 54:1°, in the north of Scotland; the excess or 











322 


NATURE 


[NovEMBER 18, 1915 





deficieucy from the average nowhere amounted to 1°, 
and was generally only a few tenths of a degree. 
Bright sunshine was generally slightly in excess of 
the average in the western districts, and there was a 
slight deficiency in the eastern districts. 


Tue report on the Survey of India for 1913-14 
records much useful work. The new topographical 
survey makes steady progress. More than 300,000 
square miles have been done since 1905, but about half 
a million remain to be done. About one-sixth of the 
total number of one-inch sheets of the map of India 
are now published, and a half-inch map is proposed. 
Of the quarter-inch map some new sheets were pub- 
lished, making a total of 18 out of 450. Most of the 
sheets of India, Afghanistan, and Baluchistan on the 
one-millionth scale are ready. Layer colouring has 
been adopted for the more recent ones. The scale of 
tints is still to be the subject of experiment. Several 
sheets of the international one-millionth with the Paris 
colour scheme are in preparation. During the year 
three sheets of Afghanistan, Baluchistan, and Northern 
Persia on a scale of 1 to 2,000,000 were published. 
The sheet of southern Persia previously appeared. 
Others of India on this scale are in preparation. 


HyDROGRAPHICAL investigations in Faroe waters 
form the subject of a paper by J. P. Jacobsen in 
Meddelelser fra Kommissionen fer Havunderségelser 
(Bind ii., Nr. 4, 1915). In Trangisvaag Fjord, where 
most of the work was done, it was found that the 
water-level changed with the barometer, but that the 
influence of prevailing winds was extremely slight. A 
fourteen-day period of change was also observed. In- 
vestigations on the currents of the waters between 
the Faroes and Shetland bear out Nansen’s previous 
discoveries, that the north-going current along the 
Shetlands is strongest where the depth is between 
150 and 200 metres. The same is the case with the 
south-going current along the eastern side of the 
Faroe plateau. The lower surface temperature and 
salinity over banks than in adjacent waters in the 
north-east Atlantic has more than once been noted. 
This phenomenon Mr. Jacobsen believes he has traced 
to the greater mixing of the upper and lower water on 
the banks than. elsewhere, due largely to strong tidal 
currents. In deeper places the mixing was far less 
pronounced. 


Pror. Icnazio GALLI, whose notes on lightning we 
have had occasion from time to time to cite, recently 
published an account of a lightning stroke which fell 
on January 25, 1915, in Rome, upon the Church of 
San Gioacchino in Selci. He himself witnessed from 
a distant house a brilliant light of an orange colour 
and heard a single sudden explosion. He believed it 
to be a case of globe lightning. Subsequent inquiry 
of witnesses in the neighbourhood confirmed him in 
the opinion; they described the appearance as a red 
or reddish globe, 40 to 45 centimetres in diameter, 
which, moving over the roofs from north towards 
south, struck the cross of the church with a blinding 
light .and a deafening crash. It is singular that Prof. 
Mengarini, of Rome, when a student at the Technical 
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Institute, near San Pietro in Vincoli, witnessed g 
similar lightning stroke fall on the same church on 
February 28, 1876. 


CircuLar No. 38 of the Bureau of Standards, Wash. 
ington, a third edition of which has recently been 
issued, deals with the subject of testing india-rubber 
goods. Both physical and chemical methods of test: 
ing are included in the descriptions. It is pointed out 
that the constantly increasing demand for rubber 
goods by the general public, by railway companies, 
and other large consumers, indicates the necessity for 
developing standard specifications and tests for rubber, 
as has been done in the case of iron and other mate: 
rials. In connection with the chemical tests, explana. 
tions are given showing the significance of certain 
determinations and the reasons for making them, 
This is done, for example, as regards the acetone 
extract, the sulphur, the waxes, and the extracts 
obtained with chloroform and with alcoholic potash; 
the idea being to enable a person who knows but little 
of rubber chemistry to understand the import of these 
analytical data. The operations as carried out by 
the bureau are set out in some detail, and, in addition, 
a specification and suggested method of analysis for 
rubber insulation compounds adopted by the Joint 
Rubber Insulation Committee are included for general 
information, though not officially endorsed by the 
bureau. Those interested in the subject may find it 
useful to consult the circular, which is a convenient 
epitome of the usual tests. 


To meet modern conditions governing condensation 
of steam in power plants, it has become usual to ex- 
tract the air and water from the condenser by inde- 
pendent means. High-speed centrifugal pumps provide 
very effective means of removing the condensate, and 
various forms of steam and water-jets, or pumps, are 
in use for the removal of the air. An interesting 
example of one of these new forms of air pumps— 
on the Williams-Miiller system—is described in 
Engineering for November 12. The system is applied 
to a condenser for a 8500-kw. turbine at the Sheffield 
Corporation power station. This condenser is to give 
a vacuum of 28:5 in. at full-load output when supplied 
with circulating water at 62° F. The jet-pump is in 
principle identical with the common filter-pump used 
in laboratories, but much experiment has been neces- 
sary in order to determine the most suitable arrange- 
ment and proportions. In a trial of one installed at 
Glasgow, it was found that, starting with the con- 
denser full of air at atmospheric pressure, a vacuum of 
20 in. was attained in 2} minutes, and 29 in. in 
8 minutes. 


THE annual report of Lloyd’s Register for 1914-15 
was published recently, and it is interesting to note 
that, in spite of losses owing to the war, the tonnage 
classed with Lloyd’s for the year ending June 30 last 
was 300,000 tons in excess of that classed for the 
previous year. More than 300: vessels have been 
built, or are being constructed, on the Isherwood 
system of longitudinal framing; the tonnage of these 
vessels amounts to 1,675,000 tons gross. There are 
290 vessels now classed for the carrying of petroleum 
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jn bulk, and there is a large and increasing demand 
for such vessels. Proposals have been approved for 
the carrying of oil in circular tanks placed in the holds 
of ordinary cargo steamers. 
vessels have been approved during the year. Two are 
being built in the United States in which Curtis 
turbines are to be installed; the speed reduction in 
these ships will be from 3500 revolutions per minute 
at the turbine to about go at the propeller. There are 
now thirty-eight vessels classed at Lloyd’s which are 
fitted with Diesel engines. The granting of scholar- 
ships has been postponed until the end of the war; 
those postponed will be available then, in addition to 
those which will be open in the ordinary course of 
events. The use of wireless telegraphy and submarine 
signalling increases rapidly, and there are now on the 
society’s books 2939 vessels fitted with wireless, and 
947 fitted with submarine signalling apparatus. 


Wiru its issue of October last, the American maga- 
zine known for many years as the Popular Science 
Monthly changed its name to the Scientific Monthly. 
The old name has been transferred to a second con- 
‘temporary, the World’s Advance, which will in future 
beknown asthe Popular Science Monthly and World’s 
Advance. The functions of the two magazines as now 
arranged will be quite distinct. The Scientific Monthly 
will publish articles which appeal especially to educated 
readers as opposed to purely popular matter intended 
for the public generally; the Popular Science Monthly 
and World’s Advance, to quote the magazine itself, 
“presents to its readers the new, the practical, and 
the unusual in modern science, mechanics, and elec- 
tricity.” It will strive to be a fascinatingly interest- 
ing, easily grasped, and trustworthy monthly record 
of the latest achievements in science, invention, and 
industry. 

Messrs. J. AND A. CHURCHILL announce the early 
publication of “Catalysis and its Industrial Applica- 
tions,’ by E. Jobling, and a new edition of ‘An 
Introduction to the Physics and Chemistry of Colloids,” 
by E. Hatschek. 


OUR ASTRONOMICAL COLUMN. 


PaRALLAXES OF 70 OPHIUCHI AND 6 CyGni.—Photo- 
graphic measures of the parallaxes of these binary 
systems have been made by Prof. S. A. Mitchell at the 
McCormick Observatory, University of Virginia 
(Astrophysical Journal, October, 1915), using the 
26-in. Clark refractor, the same aperture, it will be 
noted, as that employed at Greenwich on similar work. 
The results obtained are as follows :— 

(1) 70 Obhiuchi. 

Brighter star (4-3 mag.) r= +0-145"+0-007" 
Fainter star (6-0 mag.) m= +0-165”"+0-007" 
(2) 6 Cygni. 

Brighter star (66 mag.) s=+0-051" +0-006" 
Fainter star (6-8 mag.) t= +0-036" +0-007” 

Tue Soar Ec iipse OF 1916, DECEMBER 24.—The 
Rev. William. F. Rigge, S.J., has worked out par- 
regarding this eclipse (Monthly Notices, 
R.A,S., No. 9, 1915). Visibility is restricted. to a 
small area of the Antarctic Ocean midway between the 
Cape of Good Hope and the south pole. -Theoretically 
the conditions are noteworthy, and have'‘raised special 
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difficulties in the construction of the map.’ At maxi- 
mum -only o-o11 of the sun’s diameter is obscured 
from a point about 32° E. long. and 66° S. lat., the 
sun being on the horizon. The moon’s penumbra 
barely overlaps the earth, and as the date is so close 
to the winter solstice the penumbra falls on the Ant- 
arctic circle beyond the south pole, and consequently 
moves against the diurnal rotation. Further, for 
some places it-is an eclipse of the Christmas midnight 
sun. 


THE RapiaL VELOciTIES OF Five HunpRED StTars.— 
The power of the 60-in. reflector is strikingly mani- 
fest in the latest list of stellar radial velocities by 
Dr. W. S. Adams (Contr. Mt. Wilson Solar Observa- 
tory, No. 105). The stars included are mostly fainter 
than 5:0 mag., but there are many fainter than 
8-o mag., and at least one fainter than g-o. The velo- 
cities for all these stars depend on three or more 
observations. The table gives type of spectrum, total 
proper motion observed, radial velocities, and velocities 
corrected for solar motion. Determinations of about 
fifty of the stars have been made at other observa- 
tories, chiefly at Lick, and notwithstanding the greater 
dispersion employed at that observatory, the agreement 
is remarkably good. Incidentally, velocities of about 
thirty-four additional parallax stars are included. 
Some stars of special interest are :—AOe 14320 (spect. 
GO) with the high velocity of +299 km./sec., which, 
combined with its proper motion and parallax, gives 
an absolute velocity of 577 km./sec., and Boss 2647; 
although this star has a spectrum of the A. type, it 
has the high radial velocity of +87 km./sec. 

THE CoLour INDEX oF S CeEpHeEI.—In several ways 
S Cephei is an object of exceptional interest. It is at 
once a circumpolar variable of long period, and one 
of the deepest coloured of red stars. ‘The special: im- 
portance of obtaining data concerning it is obvious, 
but, unfortunately, not less obvious are the observa- 
tional difficulties it presents. At Harvard Observatory 
attention has been paid to it for many years, and 
lately Miss H. S. Leavitt has made a preliminary 
study of its colour index (Cire. Harv. Coll. Obs., 
No. 188), partly on the basis of observations made in 
1897. The extraordinarily large value of the colour 
index puts this star beyond reach of the: Harvard 
prismatic cameras using ordinary plates, whilst with 
yellow screen and plates stained with erythrosin there 
results an image nearly monochromatic, the effective 
light having a wave-length of about 5600 tenth metres. 
Diiner, however, was able to classify its spectrum 
(Type IV.!!) by visual observation. The results 
drawn from a comparison of visual and photographic 
magnitudes of the star have been confirmed by a series 
of photographic photovisual observations. - It appears 
that S Cephei has a-colour index of fully five magni- 
tudes at its maximum phase. Increasing as mini- 
mum is approached, it may reach six and a half mag- 
nitudes, whilst the visual and photographic maxima 
are probably not simultaneous. It may be added that 
the visual magnitudes range from 7-70 to 108 mag., 
whilst photographically the range is 12-62 to <16-0 
mag. 





MARINE BIOLOGICAL RESEARCH.! 
T= annual report on the investigations carried 
on during 1914-15 by Prof. A. Meek and his 
colleagues contains papers of general interest. Mr. 
Storrow’ writes on several faunistic records, and Mr. 
‘T. Bentham -contributes a note on what appears to 
be a new hamogregarine from the skate. The. purely 


1 Report for 1914-15 of the Dove Marine Laboratory at Cu!lercoats, 
Northumberland. (Published for the Northumberland Sea-Fisheries Com- 
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fishery investigations consist of an account, by Prof. 
Meek, of the migrations of the grey gurnard. The 
eggs and pelagic larve of this fish drift passively in- 
shore towards the Northumberland coast with the 
general set of the current, and with increasing size 
they then move offshore. The migrations are corre- 
lated with the direction of the movements of the water, 
but it is more probable that the seasonal variation of 
temperature is a more important factor. Study of the 
general direction and the annual shifting of the 
isotherms would bring out this relationship. Prof. 
Meek also writes on the migrations of the dab. Mr. 
Storrow has accounts of the age and rate of growth of 
herrings and pilchards taken off the coast of 
Northumberland. ‘The herring investigations form 
part of the general scheme of biometric research 
carried on by the Board of Agriculture and Fisheries, 
but only data referring to the age of the fishes, as 
determined by a study of the scale-markings, are dis- 
cussed in this report. 

Mr. J. H. Paul contributes an interesting account 
of the phenomena of autotomy in the Decapod Crus- 
tacea, with reference mainly to the lobster and crab. 
It is well known that injury to, or forcible retention 
of, a limb leads to the breaking of the latter. Escape 
is suggested as the object of autotomy on the part of 
the lobster, but more often a limb is thrown off by 
the crab as the result of injury and as a means of 
arresting haemorrhage. Mr. Paul has studied the 
anatomy of the parts affected, and has also made 
experiments on the actions of the muscles and nerves 
involved. His figures are rather difficult to follow, 
but he shows that autotomy of a limb always occurs 
by a fracture in the exoskeleton running partially 
round a “breaking-groove’’ in the third segment of 
the limb. The fracture is a pluri-segmental reflex, 
and it is effected as the result of antagonistic muscles. 
It occurs, in the lobster, in about four seconds after 
nocuous stimulation. 





JAMES GEIKIE’S RESEARCHES IN 
GLACIAL GEOLOGY. 


A? the meeting of the Royal Society of Edinburgh 

on November 1, Dr. J. Horne, F.R.S., president 
of the society, delivered an address on “ The Influence 
of James Geikie’s Researches on the Development of 
Glacial Geology.”’ At the outset reference was made 
to the appointment by the council of a committee 
to conduct investigations in connection with sub- 
marines, aeroplanes, asphyxiating gas, and high ex- 
plosives. The experimental work had been carried 
out with the financial aid of an anonymous donor, 
whose generosity and patriotic spirit had been highly 
appreciated by the council. 

The subject of the address had been chosen because 
James Geikie’s researches in Glacial geology were 
the most striking feature in his scientific career. ,They 
stimulated inquiry and at the same time aroused 
keen opposition. Brief allusion was made to the 
state of research in this country when he began his 
investigations, how glacial phenomena were errone- 
ously attributed to the action of icebergs, and how 
the clue to the correct interpretation was furnished by 
Agassiz during his visit to Scotland in 1840. From 
the evidence which he obtained in the midland valley 
and in the Highlands he inferred that glaciers for- 
merly existed there in post-Tertiary time. 

The land-ice theory of Agassiz was adopted and 
confirmed by Buckland, Ramsay, Archibald Geikie, 
and Jamieson, but nearly a quarter of a century elapsed 
before the accuracy of this interpretation was ade- 
quately recognised. As James Geikie’s field work in 
the Geological Survey proceeded he evolved certain 
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ideas regarding changes of climate in Pleistocene 
time, based on the succession of boulder-clays with 
intercalations of sand, gravel, and peat, and on the 
cave deposits and Palzolithic gravels in the south of 
England, which he afterwards published in 1874 in 
his volume ‘‘The Great Ice Age.” He therein gave 
an account of the Glacial and post-Glacial deposits 
of the United Kingdom, Scandinavia, Switzerland 
and North America. Through the whole description 
runs the principle, which he believed to be funda. 
mental, that the Glacial epoch was not one continuous 
age of ice, but consisted of a series of cold and genial 
periods. In his discussion of the question of the age 
of the Palzolithic gravels and cave deposits in the 
south of England, he opposed the view held by many 
that they were post-Glacial, and referred them to 
inter-Glacial or pre-Glacial times. As regards the 
commingling of northern and southern mammals in 
these deposits, he combated the theory that this 
assemblage was due to seasonal migrations. He con. 
tended. that the phenomena pointed to changes of 
climate. 

These were the essential points in James Geikie’s 
teaching which he never discarded. They encountered 
persistent opposition from the monoglacialists, who 
maintain the unity of the Glacial epoch, and ascribe 
the intercalated deposits to local movements of reces- 
sion of the ice within one period of glaciation. Atten- 
tion was next directed to his elaborate classification 
of European deposits, comprising six Glacial epochs 
separated by five genial periods. It was suggested 
that the fifth and sixth cold phases were not sufficiently 
severe to entitle them to be ranked as distinct Glacial 
epochs. If we eliminate the two last cold phases, his 
classification agrees with that of Penck and Briickner 
in the Alps. The evidence furnished by the Eemian 
clays, the Hétting breccia, the Diirnten lignite, the 
Don Valley section near Toronto regarding climatic 
changes in inter-Glacial time was reviewed. The 
opinion was expressed that sufficient evidence had 
been obtained to establish the general principle of 
oscillations of climate in the Glacial epoch, though 
the number of inter-Glacial periods may remain a 
subject of controversy. 





ZOOLOGY AT THE BRITISH 
ASSOCIATION. 


A! its first meeting Section D heard with profound 

regret that owing to serious illness the President 
ot the Section, Prof. E. A. Minchin, was unable to be 
present. The presidential address, his last work, was 
read by Mr. Heron-Allen, and a telegram was then 
sent to Prof. Minchin conveying to him the sympathy 
of the section and thanking him for his able address. 
The following is a summary.of the communications 
presented to the Section. ° 


The Relation of Chromosomes to Heredity. 


In_ opening a discussion on this subject Prof. 
MacBride said that there seemed to be no escape from 
the position that the chromatin, viewed as a whole, is 
the bearer of the hereditary tendencies, for the in- 
fluence of the father in determining the character of 
the offspring is as potent as that of the mother. The 
head of the spermatozoon, which is the only part of 
the father which enters into the constitution of the 
progeny, appears to consist practically exclusively of 
chromatin. The formation of the organs of an 
embryo is known in many cases to be due to sub- 
stances localised in the cytoplasm, but the formation 
of these substances can be shown to be due te 
chromatic emission from the nucleus of the unripe 
egg. Prof. MacBride then considered the difficult 
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question whether individual chromosomes: are the 
bearers of different characters or groups of characters. 
The experiments of E. B. Wilson and his school on 
Drosophila and other insects suggest that they are. 
The best instance is the so-called sex-chromosome, 
which is supposed to carry the determiner of sex and 
of the qualities which are sex-limited. In some cases 
the female nucleus possesses one more chromosome 
than the male, and there are two kinds of sperma- 
tozoon, one with one more chromosome than the other. 
Hence it is assumed that sex is fixed by the sperma- 
tozoon. But when two species are crossed, differing 
in a secondary sexual character, the distribution of 
this character in the hybrid and in the F, generation 
shows that it cannot possibly be carried by the sex- 
chromosome. Moreover, in. other cases (Abraxas) the 
inheritance of characters in a cross between two 
varieties indicates that there are two kinds of egg 
and one kind of sperm, and yet no constant chromo- 
somal difference between the two kinds can be detected 
(Doncaster) ; in other words, the odd chromosome may 
not be the cause of sex-difference, but in itself the 
result of that sex-difference. Prof. MacBride pointed 
out that the phenomena of meiosis, and their agree- 
ment in form with the sort of segregation of quali- 
ties postulated by the Mendelian hypothesis, suggest 
that determiners of various characters are situated in 
definite pairs of chromatin units which become 
separated from one another at the meiotic division. 
Since, however, the number of allelomorphic char- 
acters can in many cases be proved to be much larger 
than the number of chromosomes, the individual 
chromosomes cannot represent these determiners, 
though they may perhaps represent groups of deter- 
miners. 

Prof. Dendy pointed out that the present controversy 
on the subject of heredity is to a large extent a revival 
of the old: quarrel over epigenesis and preformation. 
The preformationists are represented at the present day 
by ,that large body of biologists who consider that 
separately heritable, individual characters are repre- 
sented in the germ-cells by definite material con- 
stituents—determinants, ‘‘ factors,” etc. The pheno- 
mena of mitosis indicate clearly the great importance 
of the chromatin substance of the nucleus, and are in 
complete accordance with the view that this chromatin 
contains the invisible factors or determinants. But 
perhaps the strongest evidence of the correctness of 
this conception is Gates’s demonstration of the correla- 
tion between abnormal distribution of the chromo- 
somes in the reduction division of the nucleus and the 
phenomena of mutation as exemplified in CEnothera. 
Prof. Dendy stated that there appeared to be no justifi- 
cation for the assumption that the entire organism is 
made up of separately heritable ‘“‘ unit characters,”’ for 
ontogeny is essentially an epigenetic process. After 
referring to the influence of the environment on the 
organism and to the dependence of progressive evolu- 
tion on the continuance of environmental change from 
generation to generation, Prof. Dendy directed atten- 
tion to the great complications introduced by the 
sexual process, or amphimixis, whereby slightly 
different samples of germ-plasm are mingled in ever- 
increasing complexity from generation to generation. 
Through the oft-repeated process of amphimixis the 
chromatin of the nucleus comes to contain a great and 
varied collection of samples of ancestral germ-plasm. 
Mendelian phenomena are of secondary importance, 
and result from the permutations and combinations of 
these different samples of germ-plasm, or of the 
so-called factors contained therein, in the process of 
amphimixis. 

Prof. Hickson said that the evidence that the 
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acters is not proved, and for many reasons is not 
probable. That the cytoplasm is the sole bearer of 
such characters is also not proved, and is still more 
improbable. The only proposition that is proved is 
that the hereditary characters are transmitted by the 
sexual cells as a whole, and that the characters are 
formed by the interaction of nucleoplasm and cyto- 
plasm. He held that there is very strong evidence 
for the belief that the act of fertilisation involves a 
conjugation of nucleoplasm with nucleoplasm and cyto- 
plasm with cytoplasm, and that the mixing of both 
these plasms is essential for the process. 

Prof. M. Hartog, in referring to the statement that 
the sperm introduced only chromoplasm into the egg, 
pointed out that Vejdovsky had shown in the clearest 
way in Rhynchelmis, which by the size of the plas- 
matic elements concerned afforded the best material 
for such study, that the middle piece of the sperm was 
not merely a centrosome, for on entrance into the egg 
it enlarges enormously into a mass of reticulate cyto- 
plasm. This mass sends out radiating strands, which 
feed on the yolk-granules, and so nourish the enlarg- 
ing mass within which the centrosome is formed about 
the centriole. 

In reply Prof. MacBride said it was true, as. Prof. 
Dendy had remarked, that the fate of a germ-cell 
depended not only on its nature but on its environment. 
But when the environment was altered a new type 
was not produced, but merely a modified edition of the 
old type. He could not accept Prof. Hartog’s view 
that the middle piece of the spermatozoon constituted 
an important addition to the cytoplasm of the egg, for 
if that were so, when.a cross was made between two 
distinct species, the paternal characters should appear 
in the earliest stage of development, which was not 
the case. 


Material Collected in Australia or en route thereto. 

The greater portion of the meeting on the Friday 
morning was devoted to four papers dealing with 
material collected in or en route to Australia last year. 
Prof. Herdman gave a short account of work by 
himself and Mr. Andrew Scott on the plankton col- 
lected during traverses of the great oceans. ‘The 
material was collected by letting the sea-water, which 
is pumped continuously into the ship, flow out from 
a bath- or other tap through a fine-meshed silk net. 
The net was changed morning and evening, so that 
each sample obtained represented a twelve hours’ 
catch. The amount of plankton per haul dropped 
markedly in passing from coastal to oceanic waters. 
Prof. Herdman referred to a number of the more 
interesting organisms obtained. He remarked that on 
the day after leaving the Cape the sea was blood-red 
in colour, and highly luminous at night. The gather- 
ings then taken were found to contain large numbers 
of a small red Peridinean, which was probably the 
cause of both the colour and the luminosity. 

Dr. J. H. Ashworth described larvz of Lingula and 
Pelagodiscus (Discinisca), which were collected by the 
method above-named. The seventeen larve of Lingula 
obtained in the southern portion of the Red Sea and 
off Ceylon varied in diameter from 0-5 to 1-6 mm. 
In the smallest there was no trace of peduncle, but 
in the largest this organ was well formed, glandular 
at its tip, and ready to be extended to fix the animal 
to the substratum. ‘The shell-valves of all the speci- 
mens were transparent, and in the case of the youngest 
specimens were still connected together posteriorly by 
a thin film of chitinoid substance forming a hinge. 
The cirri, alimentary canal, statocysts, and ccelomo- 
ducts were briefly described. Six larve of Pelago- 


| discus were taken a few miles west of Cape Comorin, 


and were examined alive. They were all about the 
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same stage, having four pairs of cirri. The chief 
anatomical features were demonstrated, and attention 
was directed to the fact that the stalk of these two 
Brachiopods develops as an outgrowth from the ventral 
mantle, whereas that of cardinate Brachiopods (e.g. 
Terebratulina) is formed at a much earlier stage from 
the entire posterior region of the larva. 

Prof. Dendy exhibited and commented upon a series 
of specimens collected in Australia, among which were 
certain rare sponges, land planarians, land nemerteans, 
and three species of Peripatus. The sponge fauna of 
Tasmania in particular proved to be extremely rich. 

Prof. Poulton exhibited a Buprestid beetle, and 
seven species of bees taken on Eucalyptus. The bees 
represented five genera but were closely similar in 
appearance. 


The Discession of the Chromosomes. 


Prof. M. Hartog has re-investigated the discession 
of the chromosomes in cell-division, and described a 
series of physical experiments illustrating the path of 
the chromosomes. Their motion is in accordance with 
the theory that the chromosomes behave as “ flexible 
inductors” in the cell-field, which is not a uniform 
field, as it is traversed by the spindle-fibres, stretching 
from pole to pole along the lines of force, the distribu- 
tion of which they modify. 


Purpose and Intelligence in the Protozoa. 


Mr. Heron-Allen sought to make clear the position 
which he has taken up in regard to the theory and 
phenomena of purpose and intelligence in the Pro- 
tozoa, as illustrated by selection and behaviour in 
the Foraminifera. He held (1) that every living 
organism, having an independent existence, is en- 
dowed with that measure and quality of the faculties 
of purpose and intelligence which are adapted to and 
called forth by the individual needs of that organism; 
(2) that these faculties are illustrated by the utilisa- 
tion by the Foraminifera of foreign substances selected 
by the animal from a heterogeneous mass of environ- 
mental material, and utilised in such a manner as to 
provide the animal with means of adaptation to its 
special environment and defence against its special 
enemies; (3) that it is not competent for a consistent 
evolutionist to postulate a break in the evolutionary 
cycle for the introduction at some arbitrary point of 
an influence of unknown origin, to which he gives 
the name of intelligence, upon which purpose depends; 
and (4) that the phenomena under discussion are not 
to be confounded with adaptations or tropisms. 


Recent Work on Pennatulacea. 


Prof. Hickson gave a short account of some of 
the results of his investigation of the rich collection, 
amounting to 550 specimens, of Pennatulacea made 
by the Siboga Expedition in the Malay Archipelago. 
This area has proved to be extraordinarily rich in 
sea-pens, no fewer than seventeen of the thirty-two 
recognised genera being represented in the collection. 
Of particular interest is the presence of Gyrophyllum, 
hitherto found only in deep water in the Atlantic, and 
of Chunella, hitherto found only off the coast of East 
Africa. 

The Metamorphosis of Bilharsia. 


Lieut.-Col. R. T. Leiper communicated some results 
of his recent-work in Egypt on Bilharzia, a Trematode 
parasitic in man, and found when adult in pairs in the 
portal vein and neighbouring abdominal veins. He 
pointed out that the predominant theory regarding 
the transmission and metamorphosis of this worm is 
that put forward by Looss in 1894. Looss believed 
that there was no intermediate host; that the freshly- 
hatched larva (miracidium) entered man only through 
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the skin, undergoing metamorphosis in the liver; and 
that the vesical and intestinal lesions caused respec. 
tively by terminal and laterally spined eggs were 
caused by the same species, the lateral-spined eggs 
being parthenogenetically produced. Dr. Leiper has 
succeeded in producing heavy infections of rats, mice 
guinea-pigs, and monkeys with cercariz discharged 
from Planorbis boissyi, one of the commonest of 
Egyptian fresh-water molluscs. The miracidium enters 
this Planorbis and undergoes metamorphosis in the 
liver, forming primary and secondary sporocysts, which 
give rise to bifid-tailed cercaria. Infection was found 
to take place through the skin, and also through the 
mucous membrane of the mouth and cesophagus 
when water containing large numbers of cercariz 
was drunk. Lateral-spined eggs were produced by 
paired worms, and there was some evidence, not yet 
fully examined, that the vesical and intestinal lesions 
were caused by distinct varieties or species of Bil- 
harzia. 


The Relation of the Phylogeny of the Parasite to that 
of the Host. 


Mr. L. Harrison advanced the proposition that, in 
the case of total obligate parasites, closely related 
parasites will be found to occur upon phyletically. 
connected hosts without regard to other cecological 
conditions. As the state of evolution of the parasite 
will be less advanced than that of the host, it follows 
as a corollary that a study of such parasites may 
give valuable indications as to host phylogeny. He 
based his arguments largely upon his study of condi- 
tions in the Mallophaga, which are found among and 
feed upon the feathers of birds. Mr. Harrison finds 
that, in general, the Mallophaga parasitic on any 
avian order are recognisable at sight, and in many 
cases it is possible to state definitely that a parasite 
has come from a particular family of birds. Thus 
Philopterus lari occurs upon all gulls, Lipeurus anatis 
upon all ducks, L. columbae upon all pigeons, and 
species of Tetrophthalmus occur on all pelicans, in 
the gular pouch, and are all similarly modified in their 
treacheal system in accordance with the conditions. 
The only reasonable explanation is that the parasites 
have had common origin. If this be the case, the 
Mallophaga may afford valuable evidence as to the 
relationships of birds, and Mr. Harrison brought 
forward strong circumstantial evidence from the 
Mallophaga to indicate that Apteryx is not a Ratite 
related to the ostrich, rhea, etc., but is a Ralline bird. 

Dr. Gadow remarked that on anatomical grounds 
the rails were believed to be the nearest rela- 
tives of Apteryx, and that in this case he agreed with 
Mr. Harrison’s conclusions, but he could not accept 
Mr. Harrison’s suggestions in regard to other rela- 
tionships, e.g. of the penguins and pigeons. 


The Genus Eronia. 


Dr. F. A. Dixey said that the Eronia, a genus of 
Old World Pierine butterflies, might be divided into 
three subgenera: (1) Nepheronia, from Asia and 
Mayalan islands; the females have a likeness to 
various species of Danainz. (2) Leuceronia, from 
Africa and Arabia; three of the species have poly- 
morphic females which copy some other butterfly 
belonging to the Pierine subfamily, but of no close 
affinity with Leuceronia. (3) Eronia proper, two 
species from Africa; in both species the underside is 
coloured like a dead leaf. The likenesses noticed in 
the first and second groups can scarcely be due to 
affinity, and since some of the forms resembled by the 
Eronias are known experimentally (and others are 
believed on good grounds) to be more or less dis- 
tasteful to insectivorous animals, Dr. Dixey considered 
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that the theory of mimicry appeared to offer the most 
feasible interpretation of the conditions obtaining in 


this genus. 
Geological Changes and the Distribution of Fish. 


Prof. A. Meek exhibited lantern slides of maps 
illustrating Tertiary changes and their relation to 
the distribution of fish. He said that from geological 
evidence it was known that during the Tertiary era 
the northern hemisphere was the scene of important 
changes affecting the sea and the land. A considera- 
tion of the distribution of marine and fresh-water fish 
bears out this evidence, indicates the refuge regions 
of the Glacial epoch, and shows that the reaction of 
changing conditions has during the era led to the 
formation of many species (e.g. those of Acipenser) 
and even of genera (e.g. Caspiomyzon). The fish of 
the Antarctic seas appear to be northern in origin, 
but the fresh-water fish-fauna of the southern hemi- 
sphere is characterised by the presence of primitive 
types, which appear to have survived from the period 
of Gondwanaland and the spread of the Glossopteris 
flora. 

Regeneration of the Tail in the Lizard, 

Dr. C. Powell White gave an account of the re- 
generation of the tail of Lacerta vivipara. Autotomy 
of the tail takes place through the middle of a 
vertebra; there is no special autotomy site as in the 
legs of crabs, but apparently any vertebra may be 
involved. After autotomy the wound is quickly 
covered with new skin, beneath which is a mass of 
spindle cells, originating in the connective-tissue, 
which acts as a growing point to the new tail, and 
from it the cartilage, fat, muscles, and vessels are 
developed and differentiated. All the nerves are 
derived from the last three pairs of nerve-roots in the 
stump of the tail. The main trunks of the sym- 
pathetic accompany the aorta some distance into the 
regenerated tail and send branches to the different 
blood-vessels. In the centre of the tail is an unseg- 
mented tube of cartilage (perforated by blood-vessels 
which pass to the interior) continuous with the body 
and neural arch of the vertebra through which the 
fracture took place. This cartilage surrounds an 
epithelial tube continuous with the central canal of 
the spinal cord. Regeneration may continue until the 
regenerated tail is as long as the original one. 


The Vermiform Appendix. 


Dr. W. C. Mackenzie demonstrated a fine series of 
specimens of the appendix vermiformis in Monotremes 
and Marsupials... He drew attention to the fact that 
Ornithorhynchus has a cecum, while Echidna has a 
true vermiform appendix, comparable macroscopically 
and histologically to that of man, ape, and wombat, 
the three mammals regarded as having a true vermi- 
form appendix. In Phascolomys the appendix has 
reached a much more advanced degree of degenera- 
tion than that of man, even to complete disappearance 
by incorporation in the wall of the ileum (various 
grades of this were shown), a condition suggestive of 
the mode of further evolution of the appendix in man. 


An Explanation of Secondary Sex Characters. 


Mr. F. W. Ash suggested that male secondary 
characters are characters of abandoned function sup- 
pressed in the young in favour of more essential 
growth (of organs still fully functional), and in the adult 
female because, with her, nutritive surplus is more 
directly diverted to the purposes of reproduction. Hence 
such characters usually find opportunity for full ex- 
pression in adult males. Secondary sex exaggerations 
may significantly parallel enlargements due to’ acci- 
dental loss of function, e.g. the tusk of the male 
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babirussa may be compared with occasional circular 
overgrowth in the tusk of the hippopotamus. The 
dependence of the development of the secondary 
character on the presence of the active male gonad 
may perhaps be explained by reference to the pheno- 
mena of periodicity. 


History of Comparative Anatomy. 


Prof. F. J. Cole and Miss N. B. Eales presented 
materials for a graphic history of comparative anatomy 
based on an examination of 6304 papers on the 
anatomy of animals published between 1543 and 1860. 
The graphs exhibited show that before the year 1650 
only intermittent research was carried on, but in the 
next fifty years there was considerable activity, cul- 
minating at about 1683, and thereafter subsiding. 
This sudden revival was due almost exclusively to 
Academia Naturz Curiosorum (founded 1652), the 
Royal Society of London (1660), the French Academy 
of Science (1666), and, to a less extent, the Collegium 
Anatomicum of Amsterdam (1665). From 1700 to 
1750 work was steadily maintained, and a second 
revival began in 1750, gradually increasing to 1800, 
and suddenly reaching a high maximum between 1835 
and 1840, finally declining somewhat to 1860, where 
the investigation ceases. . The second revival was 
initiated by France, followed closely by Germany, and 
at some distance by England, but the last country 
reached her maximum first, then Germany, and finally 
France. Holland and Denmark took a distinct part 
in the seventeenth-century revival, and Italy was un- 
doubtedly concerned in initiating the similar move- 
ment in the nineteenth century. The seventeenth- 
century revival related chiefly to mammals, but con- 
cerned to a less extent birds, fishes, and arthropods, 
and to a slight extent reptiles and molluscs. In the 
nineteenth-century revival, mammals, arthropods, 
fishes, and organography play the leading part, fol- 
lowed by birds, molluscs, and reptiles. : 


Dr. J. Stuart Thomson gave an account of the 
morphology of the telencephalon of Spinax as a:type 
of Elasmobranch fore-brain, and detailed the various 
grey masses and fibre-tracts which he had recognised. 
He has not obtained any satisfactory evidence of the 
existence of a corpus callosum. 

Dr. A. E. Cameron described the insect community 
of a local environmental complex. -A soil-insect census 
of two different grasslands in the association, differ- 
ing in their soil-types and vegetational covering, 
showed that in'any given locality the soil-insect fauna 
of grassland is not likely to vary to any great extent. 
In the absence of the illustrations these two com- 
munications cannot be adequately summarised. 

On the Thursday afternoon the members of the 
Section were received by Prof. and Mrs. Hickson in 
the Zoological Laboratories, where there was an 
interesting and extensive exhibit of specimens by 
members of the staff and by visiting zoologists. 

J. H. AsHworrtuH. 





EDUCATION AT THE BRITISH 
ASSOCIATION. 


S women are playing an ever-increasing part in 
the national. work of education, it was an emin- 
ently reasonable departure from precedent for the 
council of .the Association to elect Mrs. Sidgwick to 
the presidency of Section L. The full text of ‘her 
address has already appeared in Nature, and need 
not, therefore, detain us here, except in so far as it 
gave an opportunity to Lord Bryce to dot the ‘i’s” 
and cross the ‘‘t’s’’ of what was, in fact, an extremely 
sane pronouncement. Those who heard him will not 
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soon forget the vigour with which he associated him- 
self with every word which the president had used. 
The confusion between education and book-learning, 
the fool’s paradise in which modern democracies were 
apt to live when dealing with education and votes, 
the want of intellectual curiosity in England, a lament 
for the increasing disuse of the Bible—these were the 
main points, apart from some interesting personal 
reminiscences, of an unexpected but most welcome 
intervention. 

Following the address came a series of papers on 
the “Methods and Content of History Teaching in 
Schools.” Prof. F. J. C. Hearnshaw, after a pointed 
reference to the education section as the happy 
hunting-ground of the amateur, dealt in the main with 
the purpose of historical teaching. The aim of educa- 
tion seemed to him less simple than of old. There 
are no heroic figures typifying the national or re- 
ligious ideal—a Leonidas, a Pericles, a St. Thomas 
Aquinas—such as had given unity to educational effort 
in the past. Instead of that, we talk of technical, or 
intellectual, or moral training, emphasising the in- 
dividual and losing sight of the civic aspect. The 
current appeals to self-interest, upon which sections 
of our countrymen were basing anti-political organisa- 
tions, showed how much British democracy was in 
need of mental and moral salvation. 

History in its right place would do much in this 
direction. The subject has greatly altered in its 
methods and aims. Its procedure is now scientific. 
It seeks for laws. It is the memory of the race, and 
as such the finest school for statesmen. From the 
civic viewpoint its purpose is threefold, as the subject 
is at once a school of political method, a storehouse 
of political precedents, and a basis of political pro- 
gress. To serve such a purpose it must be wider and 
more empirical in treatment. Prof. Ramsay Muir 
regarded intensive work on a special period as essential 
to the study of history. It was just this intensive 
work which gave force to the old classical training, 
and which helps it still to hold its own. But though 
the intellectual gain from history could only come in 
this way, the intensive study of a period must have 
a background which would make the world of to-day 
intelligible. Such a background was best found in 
the unique character of British empire history and 
the development of self-government in the last four 
centuries. Dr. Morris protested strongly 
against the views of Prof. Ramsay Muir, which 
neglected entirely the working conditions of the 
schoolmaster who has to deal, not with the cream of 
creation who become professors, but with the average 
boy who has to present eight subjects in an examina- 
tion, failure in any one of which means failure in the 
whole. He urged the abandonment of the rigid 
division between English, history, and geography. 
Until examination systems were reformed, no useful 
suggestions can be made unless they are on exam- 
ination lines. Mr. J. A. White dealt with the problem 
from ‘the point of view of the elementary school. Any 
scheme should be based on three fundamental prin- 
ciples: the matter must appeal to the pupils, develop- 
ment must be its cardinal feature, and it must explain 
modern conditions.. Prof. T. F. Tout opened the dis- 
cussion by expressing serious disagreement with some 
of the papers. He did not share the dark views of 
democracy held by Prof. Hearnshaw. Unfortunate as 
was the South Wales strike, it was not so bad as the 
mutiny of the Nore, and the corruption of the Whigs 
and Tories of the eighteenth century was colossal as 
compared with the mild corruption and amateur log- 
rolling of to-day. Prof. Ramsay Muir seemed to see 
his own subject in false perspective—the ordinary vice 
of the specialist. Whilst agreeing with him in his 
condemnation of constitutional history and of economic 
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| history as school studies, he was altogether out of 
sympathy with his idea of beginning history with the 
Reformation. Such a course would leave out of 
English history the study of all those forces which 
gave the England of to-day its special character. He 
referred sympathetically to the special difficulties of 
the schoolmaster, and incidentally expressed his belief 
that the good schoolteacher of history need not be ip 
any sense a specialist on the subject. Sympathy and 
intelligence are more important than special know. 


— 

iss E, E. C. Jones read a paper on the teaching 
of ethics and politics, which had to be cut short before 
it reached the practical problems involved, and the 
first day’s proceedings were brought to an end by a 
stimulating paper from Prof. R. S. Conway, who was 
concerned lest literary, and especially classical, teach. 
ing should suffer from the stimulus to technical and 
scientific education which would come from the war, 
The Prussian Realschulen taught the German youth 
how to build strategic railways, but not how to find 
his way to the affections of alien subjects. 

The second day was given up to “ Military Training 
in Schools.” Dr. A. A. David pointed out the differ- 
ence between the cadet training of to-day and the old 
military drill of the sergeant-instructor. The latter 
system was never taken seriously either by masters or 
boys. The drill was usually bad, and bad drill is 
worse than no drill. The new opportunities have com. 
pletely transformed many boys who especially " 
ciate the greatly increased chances of leadership. e 
work had, moreover, a bracing effect on the whole 
school. Mr. J. L. Paton entirely dissented from the 
headmaster of Rugby on the general question of the 
desirability of military training in school. He felt 
this a particularly bad time for its discussion. The 
emancipation from the drill-sergeant was no substitute 
for physical exercises and games. The strategic point 
of education is adolescence, and co-operation, not 
struggle, is the keynote of progress. Lancashire, he 
was sure, would have nothing to do with a system 
which means officers from public schools and privates 
from elementary schools. Compulsion in patches was 
undesirable. The hope of the future lay in federation 
and international co-operation. This movement means 
we are to shut our eyes to social consequences and to 
turn the nation into a barracks. War, like all other 
forms of evil, was only temporary. Mr. A. A. 
Somerville strongly disagreed with Mr. Paton. The 
object of the movement was not to train for war, but 
to enable the future citizen to defend his home and its 
development, and, above all, the justification for it 
lay in its educational possibilities—in. cultivating the 
powers of leadership, of taking initiative, qualities of 
vast import to the empire. The O.T.C. has provided 
30,000 officers for the present war. There was no 
thought of compulsion in the schools. Mr. Wood dealt 
with the facts of the position in the colonies and in 
western Europe. Prof. Hearnshaw, Prof. Boyd 
Dawkins, Mr. Roper, Prof. Findlay, Rev. W. J. 
Barton, and Mr. Richardson took part in the subse- 
quent discussion. 

The third day’s discussion on the ‘Education of 
Girls with Special Reference to their Careers”? was 
perhaps the best of the series. There was a large 
audience of people who were evidently keenly inter- 
ested in the question, and all the papers reached a 
high level both as to matter and mode of delivery. 
Mrs. W. L. Courtney divided the possible occupations 
for girls into three groups:—(a) Those requiring 
university training, e.g. medicine, teaching, and the 
like. The requirements of the university must in 
these cases determine the curriculum. (b) Nursing, 
social work, and public health service. School can 
do nothing special here. A sound general education 
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and good health were the prime requisites, though 
school might do more to awaken girls’ interest in 
ublic questions. (c) Occupations which can be begun 
at an earlier age, e.g. secretarial and clerical work— 
journalism, accountancy, and civil service. Two views 
as to this class of girl. Either she should leave school 
at fifteen and go to a ‘“‘crammer’s,” or the school 
should organise special courses. But school-trained 
girls are not wanted by business men. They find the 
school training rather ‘“‘amateur,” and in any case 
the atmosphere of school, when it is right, is not that 
of business. Six months or a year in a reorganised 
business school is a desirable interlude. Civil service 
ought not to encourage competitive examinations 
before sixteen, and so cut short the proper school time 
of a girl, Miss Haldane also opposed all utilitarian 
claims upon school. A better education of a general 
kind is what is wanted. The want of prospects under 
which most girls had to do their work and the narrow 
specialisation of the preparation for Government work 
had a most depressing influence. ‘‘We cannot afford 
to be economical in the matter of education. If school 
buildings must be plain, at least we must see to it 
that the staff is well-qualified and efficient.’ Miss 
Oldham pointed out the increased necessity for train- 
ing women for economical independence. ‘‘ What 
strengthens women in the best sense strengthens the 
nation.” She urged free entry and free progress for 
women into all professions for which they are physic- 
ally fit, an improved status for the home-maker, who 
should have a right to the best education and to the 
honour and rewards which belong to great tasks well 
discharged. ‘Motherhood is so important that a 
whole year might well be given to its problems in the 
education of every girl. Even for those who never 
marry, it should be remembered that the preservation 
of babies born is the first line of defence of our sex.” 
Miss Charlesworth, ‘‘a voice from the bottom,’’ as 
she expressed it, spoke from the clerk’s point of view. 
The most important thing in the education of a girl 
is to develop “self-reliance and independence "—much 
more important than technicalities. A girl with this 
feeling will not do a woman’s work for 12s. 6d. a 
week “if only it is genteel.”” School should teach girls 
not to take work without prospects. Girls are very 
apt to mistake permanence of employment for a career. 
Some standardisation for the education of clerks was 
a great need in these days. Miss Burstall, Miss Escott, 
Miss Foxley, Miss Sheavyn, Miss Higgs, and Mrs. 
Findlay took part in a very lively discussion. Miss 
Burstall was severely criticised for the view that Latin 
should be left to the clever girls—an expression which 
probably did not mean to its author what it sug- 
gested to her audience. 

The section met again on Saturday morning. The 
large gathering was significant of the interest taken 
in the subject—education and industry. Sir William 
Mather declared that the two were connected as inti- 
mately as soul and body. Future historians will 
marvel at the fact that we made no attempt whatever 
between 1872 and 1889 to deal with technical education, 
and that until quite recently we gave more time and 
energy to quarrelling about the place of religion in 
education than to the problem of how to make our 
boys and girls “children of light.” After paying a 
warm tribute to the work of the City and Guilds In- 
stitute, he pointed.to the waste of elementary educa- 
tional expenditure, because of the absence of any 
general form of continued schooling. Happily, Great 
Britain was a peculiarly plastic country. It learned 
best from its own mistakes, and herein lay the hope 
of the future. Such voluntary movements as that of 
the boy scouts had much to teach us. Mr. Maxwell 
Garnett pointed out the great gulf fixed between educa- 
tion and industry. We have thought out the material 
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and equipment side of education much in advance of 
the human. The scientific way of handling educa- 
tional problems was much handicapped by the want 
of a technical language. The use of the words of 
ordinary life was productive of all kinds of miscon- 
ceptions. Education should aim at developing a single 
wide interest. The old notion of a general education 
was psychologically absurd. Coherence at seventeen 
is the surest way to comprehensiveness at twenty-seven. 
By means of a chart, Mr. Garnett showed what should 
in his view be the relation of each grade of education 
to the rest. Mr. J. Graham described the practice of 
the Leeds authority in providing a quasi-technical 
training for boys about to leave the elementary school. 
The work began in two or three so-calied ‘* Day 
Preparatory Trade Schools,’’ in which the time-table 
was divided into three broad sections dealing about 
equally with English, drawing, and manual work. 
Now it is proposed to extend this provision to all the 
elementary schools of the city. On leaving the school, 
the boys enter a trade, and a real technical education 
should begin, lasting for four years (fourteen to 
eighteen), and occupying half the pupil’s time. In 
the secondary schools the vocational! claim is being 
admitted. The matriculation examination should be 
broadened. The present dominating influence of the 
university upon the schools should be weakened, but 
the secondary schools ought not to be made into 
technical schools. The. president of the Association 
pleaded for practical suggestion. He did not think 
our present system was wrong because it turned out 
too few trained minds. Incidentally he criticised the 
use of the term ‘‘Honours” in the universities. 
Principal Griffiths raised the question of education in 
its relation to want of understanding between em- 
ployers and employed, not a little, he thought, due to 
such ‘class’? education as that of Ruskin College. 
The discussion closed with some account of the educa- 
tional work done by the Westinghouse Co. for its 
younger employees. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CaMBRIDGE.—The fifth edition of the War List of the 
University was published by the Cambridge Review 
on November 15, and is an impressive quarto volume. 
It consists of 90 pp. and cover, and contains more 
than 11,000 names. Trinity College has 2500; Pem- 
broke 1052, Gonville and Caius 952; Clare 750; Em- 
manuel 648; Trinity Hall 603; Jesus 559; King’s 
556; Christ’s 540; and St. John’s 513. The other 
colleges also show a great increase in numbers. The 
list not only contains the names of past and present 
members of the University who are serving in every 
branch of both Services, but, so far as is known, after 
each name appears the honours awarded for distin- 
guished service; also, alas! the large number of both 
killed and wounded. It is a record of which the 
University may well be proud, showing, as it does, 
Cambridge University’s fine spirit. There are 614 
killed, nearly g00 wounded, and 123 prisoners and miss- 
ing. The distinctions comprise:—Mentioned in 
Despatches, 241; V.C., 3; D.S.C., 1; D.S:0.,.-363 
Military Cross, 48; D.C.M., 4; K.C.B., 1; C.B., 2; 
C.M.G., 6; Medaille Militaire, 4; Croix de Chevalier, 
10; Croix de Guerre, 4; Russian Orders, 5; Serbian 
Order, 1. 


Tue Long Fox lecture will be delivered by Dr. 
Richardson Cross, at the University of, Bristol, on 
Wednesday, December 1. The subject will be.‘ The 
Evolution of the Sense of Sight.” 
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A very useful summary of the recent literature bear- 
ing on the application of psychology to problems of 
childhood and adolescence is given in the Psychological 
Bulletin (vol. xii., No. 10). In a summary it is difficult 
to note any one section in particular, but in view of its 
extreme importance both to educationists and social 
workers of all grades, the work of Woolley. and Fischer 
in a mongraph entitled ‘‘ Mental and Physical Measure- 
ments of Working Children” is important. As a 
result of an investigation of 800 working children they 
found that about 85 per cent. were retarded at the age 
of fifteen in height, weight, lung. capacity, and the 
mental processes of memory and reasoning. Such 
studies giving evidence of the detrimental effect of a 
particular environment ought not to pass unnoticed. 

From the issue of Science for October 15 last we 
learn that Mr. J. H. Schiff, a member of the board 
of trustees of Barnard College and its first treasurer, 
has given 100,000l. to the college for a woman’s build- 
ing. The University of California has received 20,0001. 
from an anonymous donor to endow the “Dr. C. W. 
and Mrs. Fox Memorial Beds’’ in the University of 
California Hospital. The beds are to be maintained 
in the new University Hospital, now being erected in 
San Francisco through the gift of 123,o00l. by friends 
of the University. The superior court of San Fran- 
cisco has just decided in favour of the University a 
suit for 29,0001. brought by the regents against the 
heirs of the late Mr. J. M. Keith, who had refused to 
pay the balance of 29,0001. due under a subscription 
made toward this new hospital by Mr. Keith, of which 
but 10001. had been called for at the time of his death. 
The will of the late Anna Yarnall creates a trust fund 
of 5000l., which is placed in the hands of the trustees 
of the University of Pennsylvania for the support of 
the botanic gardens of that institution. 

Tue recently issued report of the University of Leeds 
provides a noteworthy example of the scientific assist- 
ance which the universities have been able to give in 
the prosecution of the war. In August, 1914, at the 
instance of the Board of Agriculture and Fisheries, 
the Agricultural Department .of the University pre- 
pared a handbill of suggestions for the management 
of gardens, allotments, and poultry, for the guidance 
of the population of Yorkshire, to enable the best use 
to be made of the remaining weeks of the summer in 
increasing the stock of food stuffs. This handbill was 
distributed throughout the three Ridings of Yorkshire. 
When the Government appointed a Chemical Trades 
Committee to investigate the question of dyestuffs and 
of explosives, the resources of the Department of 
Tinctorial Chemistry and Dyeing, founded by the muni- 
ficence of the Clothworkers’ Company, were placed at 
the disposal of the Committee. The Textile Depart- 
ment was able to render service in testing the strength 
and elasticity of cloths made for army contracts, and 
to advise members of the textile trades as to the 
methods of producing special fabrics hitherto manu- 
factured in Germany. The Departments of Chemistry 
have been engaged in the preparation of products 
needed for the medical treatment of wounded soldiers, 
and experimental research has been carried out in 
connection with the treatment of those suffering from 
gaseous gangrene. Experiments have been made in 
the University laboratories to devise means of protec- 
tion for the troops against poisonous gases. The staff 
of the Engineering Department, with the help of the 
Department of Physics, have been engaged in special 
work in connection with the war, and the resources 
of the laboratories have been placed at the disposal of 
the authorities for this purpose. And all this has been 
in addition to the noble work done by the Medical 
Department and the provision of 917 men for the 
Forces of the Crown. 
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SOCIETIES AND ACADEMIES. 
LonpDon. 


Royal Society, November 11.—Sir William Crookes 
president, in the chair.—Sir Ronald Ross: Studies on 
a priori’ pathometry.—Part i. The object of these 
studies is to determine the nature of the functions 
according to which the number of individuals infected 
with some disease should vary from time to time, on 
the supposition that the laws governing the rate of 
transference of the considered disease are already 
known a priori; and it is hoped that a future com- 
parison of the curves so obtained, with the numerous 
statistical curves of epidemics already on record, will 
enable us to check the accuracy of the said a priori 
suppositions and to obtain light on the causes of the 
rise and fall of epidemics. ° The fundamental problem 
under consideration is the following :—If a population 
is divided into two groups, namely, those who are 
affected by some kind of happening, such as an infec- 
tious disease, and those who are not so affected; and 
if in unit of time a constant or variable proportion of 
the non-affected become affected, while simultaneously, 
a constant proportion of the affected become non- 
affected (that is, revert or recover); and if 
at the same time both the affected and_ the 
non-affected are subject to different birth-rates, 
death-rates, and rates of immigration and of 
emigration, so that the whole population may be 
incessantly varying during the period under considera- 
tion; then what will be the number of affected indi- 
viduals and also the number of new cases at any 
moment during that period ?—J. Barcroft and T. Kato: 
Effects of function activity in striated muscle and the 
submaxillary gland.—W. L. Balls and F. S. Holton: 
Analyses of agricultural yield. Part iii—The sowing- 
date: experiment with Egyptian cotton, 1913.—H. H. 
Thomas : Williamsoniella, a new type of Bennettitalean 
flower.—T. Lewis: The spread of the excitatory pro- 
cess in the vertebrate heart. Part i.—The toad’s ven- 
tricle. Part iii—The tortoise ventricle. Part iii— 
The dog’s ventricle. Part iv.—The human ventricie. 
Part v.—The bird’s heart. 


Faraday Society, October 19.—Sir Robert Hadfield, 
president, in the chair.—F. Powis: The transference 
of electricity by colloidal particles. An attempt is 
made to calculate the charge carried by the particles 
of a colloidal solution produced by sparking (1) from 
a modification of Stokes’s formula, (2) from the in- 
crease in conductivity on making the solution. The 
second method gives a value much greater than the 
first. Anions and kations are adsorbed in such a way 
that the concentration of each gradually decreases 
with increasing distance from the particle, until each 
finally becomes equal to that in the bulk of the sur- 
rounding medium.—F. H. Jeffery: Electrolysis. of (a) 
nitric acid, (b) sulphuric acid, (c) orthophosphoric acid, 
using a gold anode. The platinum kathode was en- 
closed in a porous pot and the acid used for katholyte 
was of the same concentration as that used for anolyte. 
In all cases the soluble gold compounds formed con- 
tained the gold as complex anion; no gold was de- 
posited on the kathode.—J. H. Jeffery: Electrolysis of 
concentrated hydrochloric acid using a copper anode. 
The platinum kathode was enclosed in a porous pot, 
and all experiments were performed in nitrogen or 
carbon dioxide. The copper dissolved in the cuprous 
condition and as complex anion alone, there being no 
deposit of copper on the kathode. No chlorine was 
evolved at the anode.—W. Clayton: The thermal de- 
composition of hydrogen peroxide in aqueous solution, 
Preliminary note. The rate of thermal decomposition 
of aqueous solutions of hydrogen peroxide is extremely 
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sensitive towards extraneous organic matter in the 
colloidal state. In tap-water the rate of decomposition 
is fully fifty times that in the purest specimen of water 
yet prepared. Previous work upon the thermal decom- 
sition of H,O,, especially the comprehensive research 
of Lemoine, must be considered as of doubtful value, 
as no special precautions appear to have been taken. 


Physical Society, October 22.—Dr. A. Russell, vice- 
president, in the chair.—Dr. T. Barratt : The radiation 
and convection from a heated wire in an enclosure 
of air. The object was to determine the numerical 
relation between the radiation and the convection losses 
from a heated metallic wire or rod placed in a gas at 
constant temperature. The method consisted in (1) 
measuring the amount of heat required to maintain 
the temperature of the wire a given amount (about 
10° C.) above that of the surrounding gas, the surface 
of the wire being (a) coated with a dead-black varnish, 
(b) uncoated, (3) comparing the radiations from two 
surfaces exactly similar to (a) and (b) by means of a 
thermopile. If the total heat lost from unit surface 
of the wire is a times greater from a “black” wire 
than from a ‘‘bare’’ one, while the radiation from 
the black surface is b times more than from the un- 
blacked surface, then 

ro,0- 8 ainsi 7 4a) 
¢:- @=8 c a-il 

where 7., 7, are the radiations from “ black’’ and 
“bare” surfaces respectively, and c is the convection. 
Of 100 parts of ‘total heat’’ lost from a wire at air 
temperatures, 2-5 consist of radiation for a bare wire, 
and 126 for a “black” wire. At 100° C., these per- 
centages become 4-4 and 20-7 respectively.—Dr. A. 
Griffiths ; The determination, by the method of diffusive 
convection, of the coefficient of diffusion of a salt dis- 
solved in water. The diffusion of matter, like the 
diffusion of heat, produces convective currents, and 
there is a diffusive convection akin to thermal con- 
vection. In the apparatus described the convective 
flow is of the order of one millionth of a cubic centi- 
metre per second from the top of one set of diffusion 
tubes to the top of another set. The top of each set 
of diffusion tubes is enclosed in a glass vessel con- 
taining water, and one vessel is connected to the 
other by means of a long capillary tube. Each set of 
eight diffusion tubes is of length about 5 cm., and has 
a total area of cross-section of about 0-5 sq. cm. The 
capillary tube is about 150 cm. long, and has a 
diameter of about 1 mm.; and the linear flow of a 
coloured index, consisting of a feeble solution of 
uranine, is of the order of 10 cm. per day. The index 
is introduced by means of a special four-way glass tap. 
Dr. T. Barratt: The magnitude of the thermal resist- 
ance introduced at the slightly conical junction of two 
solids and its variation with the nature of the surfaces 
in contact. The abrupt fall of temperature caused by 
the thermal resistance at the slightly conical junction 
of two solids has been examined, the method consisting 
in constructing a ‘‘double joint,” thus doubling also 
the thermal resistance effect. In wires of small 
diameter, the fall of temperature was found to be 
24 per cent. This percentage fall of temperature is 
practically the same at all temperatures of the en- 
closure (up to 100° C.), and is. independent of the 
excess of temperature of the end of the wire above 
that of the enclosure (at any rate, up to 10° C. or 
12° C.). For wires of greater diameter (6 mm.) the 
resistance is rather less than for smaller wires. 


Zoological Society, October 26.—Prof. E. W. Mac- 
Bride, vice-president, in the chair.-E. G. Boulenger ; 
The feeding of snakes in captivity. The results 
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showed that, with rare exceptions, snakes, that refused 
to feed on dead animals were not move likely to 
- accept them if alive-—Dr. S, F. Harmer; Specimens of 
:Cuvier’s whale (Ziphius cavirostris) from the Irish 


, coast. The inclusion of Z. cavirostris in lists of the 
Cetacea of. the British seas appears to rest on the 
evidence of a single skull obtained by Sir William 
Turner from Shetland. By an arrangement made 
with the Board of Trade in 1912, the British Museum 
receives telegraphic reports of the stranding of Cetacea 
on the British coasts. Two of the specimens thus 

‘reported have proved to belong to this rare species, 
and their skeletons have been secured for the museum. 
—Dr. F. E. Beddard: Taenia struthionis, Parona, and 
allied forms. A probably new species of Davainea, 
parasitic in the ostrich (Struthio masaicus), was de- 
fined.—Prof. S. J. Hickson: Some Alcyonaria and a 
Stylaster from the west coast of North America. 
Three new species of Alcyonaria were described. 


Linnean Society, November 4.—Prof. E. B. Poulton, 
president, in the chair.—E. Heron-Allen and A. Earland : 
The Foraminifera of the west of Scotland, collected 
by Prof. W. A. Herdman, on board the s.y. Runa, 
1913. The authors directed attention to the rich- 
ness of the material, which on examination had yielded 
nearly 330 species and varieties, among which two 
species and several varieties are new to science. About 
thirty species are new to Britain, whilst many are 
recorded for the second time only. Several of the 
species recorded in the authors’ Clare Island mono- 
graph as new to science, or to Britain, are included 
|in the latter category. The material consisted of 
shore-gatherings and comparatively shallow-water 
dredgings, containing few shells or stones, which 
accounts for the comparative absence of many adherent 
and deep-water forms which are normally found in 
these waters. 


Society of Public Analysts, November 3.—Mr. A. 
Chaston Chapman, president, in the chair.—W. H. 
Simmons: Formic acid as a reagent in essential oil 
analysis. Continuing his work on the determination 
of citronellol in geranium oils by formylation (“ Year- 
Book of Pharmacy, 1913”), the author has examined 
‘fifty further samples of Bourbon geranium oil, includ- 
ing most of the more important brands, and finds them 
to contain 45 to 57 per cent. of citronellol, while 
another ten samples of African geranium oil gave only 
32 to 43 per cent., thus confirming the previous results. 
Experiments on the formylation of various essential 
oils and their alcoholic constituents show that tur- 
pineol is almost completely decomposed by the process ; 
| geraniol and linalool are both converted into an appre- 
ciable quantity of ester; santalol is only very partially 
decomposed, and citronellol, menthol, and the borneol 
in rosemary oil may be approximately estimated by the 
process.—H. L. Smith: The melting point of salicylic 
acid anda test for the presence of para-hydroxybenzoic 
acid. The melting point of carefully purified salicylic 
acid after drying over sulphuric acid is 158-5° C. The 
presence of small amounts of para-hydroxybenzoic acid 
appreciably lowers the melting point. The crystalline 
.forms of the acids are different, and the presence of 
para-hydroxybenzoic acid may be detected by means 
of the microscope.—E. Hinks: The persistence of 
hydrogen peroxide in milk. Experimental results 
were given showing that unqualified statements as to 
the length of time during which hydrogen peroxide will 
persist in milk are of no value. The length of time 
depends upon the age and condition of the milk. In 
a case in which peroxide was added to a perfectly 





fresh milk in the proportion of o-2 per cent., it was 


} still present in estimable proportion after the lapse 
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of eighteen months. It was found that within the 
range of from 15° to 37° C. the higher the tempera- 
ture the longer did the peroxide persist. 


Geological Society, November 3.—Dr. A. Smith Wood- 
ward, president, in the chair.—Dr. C. W. Andrews: 
Discovery and excavation of a very large specimen of 
Elephas antiquus near Chatham. The specimen was 
originally discovered about three years ago by a party 
of sappers who were digging a trench. The extraction 
of the bones was delayed until the past summer. 
A great part of the skeleton has now been collected. 
The skull, unfortunately, was in a very bad condition, 
but two complete upper and one lower second molars 
were obtained. One tusk, from 7 to 8 ft. long, was 
also found. The lower ends of both femora were 
destroyed in the original trench, but of the other limb- 
bones, nearly complete specimens from one or both 
sides have been obtained, as well as a sufficiently 
large series of bones of the feet to allow of their recon- 
struction. Many vertebrze were also collected. The 
animal, which was adult, must have been of very large 
size, having stood about 15 ft. at the highest part of 
the back, or more than 3} ft. higher than the large 
African elephant mounted in the entrance hall of the 
Natural History Museum. The molar teeth show 
conclusively that the species represented is Elephas 
antiquus, and from the thickness of the enamel and 
some other characters it may be inferred that the 
animal was probably of a type as early as, or earlier 
than, that found at Grays. It is the first British 
example of this species in which the skeleton has been 
found directly associated with the teeth.—G. C. Crick : 
Two Nautili from the Upper Cretaceous rocks of 
Zululand. 


Mathematical Society, November 11.—Sir Joseph 
Larmor, president, in the chair.—G. H. Hardy : (1) The 
second theorem of consistency for summable series. 
(2) Weierstrass’s: non-differentiable function.—F. B. 
Pidduck : The kinetic theory of the motion of ions in 
gases.—H. W. Turnbull: Some singularities of sur- 
faces and their differential geometry.—Dr. J. W. 
Campbell: Periodic solutions of the problem of three 
bodies, in three dimensions.—C. R. Dines: Functions 
of a it type and related topics in general analysis. 
—C. H. Yeaton: Surfaces characterised by certain 
special properties of their directrix congruences. 


Royal Astronomical Society, November 12.—Prof. R. A. 
Sampson, president, in the chair.—E. W. Maunder : 
magnetic disturbances, 1904-13, and their association 
with sun-spots. The results showed that there is a 
strong tendency for disturbances to recur when the 
same meridian returns to the centre of the sun’s disc, 
that is to say, after an interval of a synodic rotation 
of the sun.—Rev. A. L. Cortie: The efficiency of sun- 
spots in relation to terrestrial magnetic disturbances. 
It appears that magnetic disturbances are _rela- 
tively more numerous when the _ sun-spot area 
is decreasing than when increasing. The “efficiency” 
of sun-spots in relation to magnetic disturbances de- 
pends on the position of the spots, increasing with 
their approach to the solar equator.—-H. H. Turner: 
Proposal for comparison of the magnitude scales of 


the Astrographic Catalogue. Eighth note: the 
Cape magnitudes for —42°.—A. R. Hinks: Some 
questions relating to the shape of the earth, 
suggested by Mr. Harold Jeffreys’s paper, ‘‘Cer- 


tain hypotheses as to the structure of the Earth and 
the Moon.”—A. S. Eddington: The dynamics of a 
stellar system, being a third paper on the subject, 
dealing with oblate and other distributions.—F. 
Henroteau : Convection currents in high regions of the 
solar atmosphere. 
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CAMBRIDGE. 
Philosophical Society, October 25.—Prof. Newall, 
president, in the chair.—R. Hargreaves: Examples 


illustrating the use of integral forms.—S. Ramanujan: 
A problem in the analytic theory of numbers.—C, f, 
Weatherburn ; Vector integral equations and Gibbs's 
dyadics.—W. A. D. Rudge: A self-recording electro. 
meter for atmospheric electricity. This instrument has 
been devised to record the changes in the value of the 
otential gradient. It consists essentially of a simple 
orm of quadrant-electrometer, in which the motion of 
the needle is recorded photographically upon a strip 
of bromide paper. The whole apparatus is compact 
and can be constructed at a small cost. A number of 
records showing the changes in the potential due to 
the steam from trains, and to the dust raised from 
the roads by passing traffic are given.—J. Reilly : The 
resolution of asymmetric quinquevalent nitrogen com- 
pounds. 


MANCHESTER. 


Literary and Philosophical Society, October 19.—Prof. 
S. J. Hickson, president, in the chair.—C. L. Barnes; 
James Wolfenden, a Lancashire mathematician. In 
1807 he calculated the first tide-table for the port of 
Liverpool.—W. C. Jenkins; Rainfall in Manchester 
during 1915. The amount of rainfall, measured at 
the Godlee Observatory, for the period commencing 
November last to October 18, was 31-856 in. The 
average amount for the last sixty years for the twelve 
months November to October was 32-820 in.—G. Elliot 
Smith: The evidence afforded by the winged-disc in 
Mexico and Central America for the Egyptian origin 
of certain elements of the pre-Columbian civilisation, 
The author had previously cited a very large series 
of curious customs and beliefs, built up into an artificial 
culture-complex, as a demonstration of the fact that 
the ancient civilisation of America was derived from 
the Old World. The proof is further corroborated by 
the study of various component elements. The dis- 
tinctly Egyptian, and wholly arbitrary, association of 
the sun’s disc with two serpents and hawk’s wings 
is found represented on the lintel of the sanctuary in 
many ancient sun-temples in Mexico and Central 
America.—D. M. S. Watson and H. Day: Notes on 
some Palzozoic fishes. The authors described the 
structure of the head and of some other special regions 
in the Rhipidistian Crossopterygians, Holoptychius, 
Glyptopomus, Tristichopterus, Osteolepis, Gyroptychius, 
and Rhizodopsis, arriving at a presumptive Rhipi- 
distian head. They then described the roof of the skull 
in the following Dipnoi :—Dipterus valenciennesi, D. 
platycephalus, D. macropterus, Scaumenacia, Phanero- 
pleuron, Sagenodus, and Ceratodus. These fish in 
their order of appearance in time give a_ perfectly 
graded series, and obviously form an approximate 
phyletic-line, agreeing with that deduced by M. L. 
Dollo from a study of the unpaired fins. A study of 
the teeth supports the view that this Series is a genuine 
one. The. skull of D. valenciennesi is compared with 
that of a primitive Rhipidistian, and shown to agree 
with it bone for bone. It is also shown that both of 
these can be perfectly homologised with that of a 
Stegocephalian, 

November 2.—Prof. S.. J. Hickson, president, in the 
chair.—R. L. Taylor: Notes on hypochlorous acid and 
chlorine. A solution of an alkaline g- prreneagx rapidly 
changes ordinary precipitated oxide of silver into black 
peroxide, closely approximating in composition to that 
represented by the formula Ag,O,. Comparison was 
made between the bleaching activities of hypochlorous 
acid and chlorine, the conclusion arrived at being that, 
contrary to the general opinion, the latter is consider- 
ably the more active of the two. The remarkable 
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effect of a very dilute solution of chlorine on litmus 
was shown. The litmus is at once turned a bright 
red colour, which rapidly changes back to purple, and 
then slowly bleaches. The author concludes that the 
usual explanation of the bleaching action of chlorine 
(in the case of litmus, at any wnat is not correct, but 
that the chlorine acts by directly chlorinating the 
colouring matter. Reference was made to the 
recent use of hypochlorous acid as the ‘ideal 
antiseptic.” Prof. Lorrain Smith uses either 
a powder (“‘Eupad”), made by intimately mixing 
bleaching powder and boric acid, or a_ solution 
(“Eusol”), obtained by treating the powder with 
water. Both these mixtures will contain a considerable 
amount of hypochlorous acid, but also, inevitably, a cer- 
tain amount of free chlorine. Dr. A. Carrell and Mr. H. 
Dakin recommend the use of bleaching powder mixed 
with boric acid and carbonate of lime; the last-named 
would have the effect of getting rid of most, if not all, 
of the free chlorine referred to above. 


Paris. 


Academy of Sciences, November 8.—M. Ed. Perrier 
in the chair.—G, Bigourdan: The astronomical works 
of Peiresc. Details of work between 1635 and 1637.— 
A. Blondel and F, Carbenay: Oscillating systems with 
discontinuous damping. - Application to galvanometers. 
—M. de Séguier : The transitive constituents of certain 
groups with bilinear or quadratic invariant in a Galois 
field—M. d’Ocagne: The rectification and the quad- 
rature of epi- and hypo-cycloids.—Nicolas Kryloff: A 
method of M. Boussinesq.—A. Guillet: Harmonic 
string siren. The measurement of Young’s modulus. 
—L. Tschugaeff and W. Lebedinski : Two series of com- 
plex compounds derived from bivalent platinum and 
corresponding to the index of co-ordination 6.—Emile 
Haug: The tectonic of the Brignoles region.—A. 
Guilliermond ; The origin of the anthocyanic pigments. 
—A. Marie and Léon MacAuliffe: General morpho- 
logical characters of the insane. A statistical study 
of 100 cases shows that the insane present a morpho- 
logy very different from the normal. The average 
height is low, but the limbs, especially the lower limbs, 
show a disproportional growth.—M. Bonnefor: The 
physiological trembling of the iris.—R, Ledoux-Lebord 
and M. Dauvillier: A new certain radioscopic method 
for detecting foreign bodies during surgical operations. 
—A. Ch. Hollande; Vital coloration by ‘soluble car- 
mine” in insects. 


New Soutu WALEs. 


Linnean Society, September 29.—Mr. A. G. Hamilton, 
president, in the chair.—H. J. Carter: The Australian 
Strongyliinez, and other Tenebrionidz, with descrip- 
tions of new genera and species. Representatives of 
the Australian Strongyliine are rare in collections, and 
are sometimes confused with those of the Cistelide. 
Three genera have been recognised hitherto. Two 
additional genera and six species are described as 
new, as well as five species referable to other groups 
of the Tenebrionida.—A. M. Lea: Descriptions of new 
species of Australian Coleoptera. Part xi. One genus 
and thirty’ species are described as new.—W. N. 
Benson : The geology and petrology of the great Ser- 
pentine-Belt of New South Wales. Part v.: The geo- 
logy of the Tamworth district. This paper continues 
the mapping of the Serpentine-Belt into the district 
made classic by the work of Prof. David and Mr. Pitt- 
man, and is chiefly occupied with the stratigraphy of 
the Devonian rocks. About eighty square miles have 

n mapped in some detail. The lower, middle, and 


upper divisions of the Devonian rocks are represented, 
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but the base and the upper limit of the series are not 
visible in the area studied. The interest centres in the 
middle Devonian beds. Three horizons of fossiliferous 
limestone have been recognised, and the known fauna 
has been greatly enlarged. In particular, the forms 
Pentamerus and Tryplasma, usually of Silurian age, 
have been found in these rocks. A definite horizon for 
maximum development of igneous material has been 
determined in the middle and upper Devonian series, 
and the origin of the peculiar intrusive tuffs is dis- 
cussed. The effects of contact-metamorphism, pro- 
duced by the Moonbi-granite on the basic igneous, 
resemble those seen at Dartmoor, and in the Harz 
mountains. 
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DIARY OF SOCIETIES. 


THURSDAY, Novemser -18. 

Rovat Society, at 4.30.—On the Theory of the Capillary Tube: Lord 
Rayleigh.—On the Effect of the Form of the Transverse Section on the 
Resistance to the Motion of an Elongated Body Parallel to its Length 
through a Fluid whose Viscosity is not Negligible: Prof. C. H. 
Lees.—(1) On a Method of Estimating Distances at Sea in Fog or Thick 
Weather; (2) On a’ Method of Avoiding Collision at Sea: Prof. J.-Joly.— 
The Flow of Electricity through Dielectrics : S. W. Richardson.—On the 
Kinetic Theory of Gaseous Viscosity and Thermal Conduction, and the 
Law of Distribution of Molecular Velocities in the Disturbed State: 
S. Chapman. 

. GEOGRAPHICAL Society, at 5.—Distribution of Nationalities of 
Hungary: B. C. Wallis. 

Linnean Society, at 5.—Hollow-shafted Feathers : W. M. Webb.—Photo- 
graphic Studies of Welsh Vegetation: Dr. E. J. Salisbury. 

InstrrutTion oF EvectricaL ENGINEERS, at 8.—Inaugural Address by 
the President, C. P. Sparks. 


FRIDA y, NOVEMBER 19. 


INSTITUTION. OF MecHanrcat ENGtneears, at 8.—The Chemical and 
Mechanical Relations of Iron, Molybdenum, .and Carbon.: Prof. J. O. 
Arnold and Prof A. A. Read.—The Cause and Effect of ‘Ghost Lines” 
in Large Steel Forgings: Prof. J. O. Arnold. 


TUESDAY, NovemsBer 23. 
ZOOLOGICAL Society, at 5.30:—{1) A List ofthe Snakes of .East Africa; 


(2) A List of the Snakes of North-East Africa; (3) Descriptions of a 
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New Amphisbena and_a New Snake Discovered by Dr. H. G. F | 
Spurrell. in Southern Colombia; ,G, A. Boulenger.—On some Land _ 
Planarians Collected in West Australia and Tasmania: Prof. A, Dendy, 
—The Morphology of the Cyprinodont Fishes of the Subfamily” 
Phallostethine : C. Tate Regan. 

ILLUMINATING ENGINEERING SOCIETY, at 8.—Discussion on the First 
Report of the Departmental Committee on Lighting in Factories and 
Workshops, opened by Leon Gaster. h 


WEDNESDAY, NovemBer 24. 


Rovat Socrety or Arts, at 4.30.—Constantinople Ancient and Modern: — 
Sir Edwin Pears. . 


THURSDAY, NovemBeER 25. ; 
Rovar Society, at 4.30.—Probable Papers: The Measurement of the 
Rate of Heat Loss at Body Temperature by Convection, Radiation and 
Evaporation: M. Flack, O. W. Griffith and L. Hill.—The Rate of | 
Absorption of Various Phenolic Solutions by Seeds of Hordeum Vulgare — 
and the Factors Governing the Rate ot Diffusion of Aqueous Solutions — 
across the Semi-permeable Membranes: Prof. A. J. Brown and F, © 
Tinker.—The Controlling Influence of Carbonic Dioxide. III. The” 
Retarding Effect of Carbon Dioxide on Respiration: F. Kidd.—The © 
Growth of the Body in Man; The Relationship between the Body — 
Weight and the Body Length (Stem Length): E. W. A. Walker. 
InNstiTUTION oF ELECTRICAL ENGINEERS, at 8.—Some Difficulties of 
Design of High-speed Generators: Prof. A. B. Field. a 
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